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PREFACE* 

The aim in the preparation of this Manual has been to 
make it a practical handbook applying particularly to the 
. region of Western Pennsylvania and embodying all that is at 

1> present known regarding the occurrence and distribution of 

mosses within that area. As a matter of fact, the Manual will 
be found to apply also to the adjacent regions of central Penn- 
sylvania, extreme southwestern New York, eastern Ohio, and 
northern West Virginia. 

When the present writer took charge of the botanical col- 
lections in the Carnegie Museum in 1904 he found that the 
Herbarium, aside from certain specimens collected by Mr. D. 
A. Burnett in McKean County, a few years previously, con- 
tained but little to represent the rich flora of mosses and liver- 
worts to be expected in the western end of Pennsylvania. One 
of the aims at the Herbarium of the Carnegie Museum has 
been to assemble a very complete and comprehensive collec- 
tion of all the plants to be found in the general region in which 
Pittsburgh is situated, and, in the prosecution of this work, 
the writer has been enabled to visit all of the counties in the 
western half of Pennsylvania and also adjacent portions of 
Ohio and West Virginia. Certain localities in this general re- 
gion have been made the subject of detailed ecologic and sys- 
tematic study and collection — particularly the peninsula of 
Presque Isle, near Erie, Pennsylvania; the extensive Pymatun- 
ing Swamp in Crawford County, Pennsylvania; the mountain- 
ous region in the vicinity of Ohio Pyle, Fayette County; and 
the larger portion of Allegheny County, especially in the 
vicinity of Pittsburgh. From these and other localities visited 
extensive collecjions of mosses have been made and the amount 
and representative nature of the herbarium material thus avail- 
able for study have become such that it has been deemed ad- 
visable to prepare a treatise embodying the results of the work 
accomplished, thus placing within the reach of other students 
of the mosses within the region a convenient means of identify- 
ing and checking up their own collections. It is hoped that 
with all its faults this Manual may be to some extent the 
means of stimulating bryologicai study in a region of whose 
mosses there is yet much to be learned. 

In the preparation of this Manual the author has taken 
as the taxonomic standard the monumental work of Warn- 
storf, Ruhland, and Brotherus, brought to completion in 1909, 
in Engler & Prantl's "Die Natuerliche Pflanzenfamilien," Teil 
I, Abteilung III. In the characterization of the various orders, 

* Tlili work in I tcore CDBdenicd _f 
Jnac. 1911. 
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families, and genera, these authors have been foHowed closely, 
and, while there is much to be said against their arrangement 
of families in certain cases, it is nevertheless ve^f probable that 
their work will remain for a long time the standard and that, 
from the standpoint of convenience at least, a similar sequence 
of families in this Manual is justified. In the determination of 
the various species the author has, naturally, had recourse to 
the various works of SuUivant, Lesquereux & James, Barnes 
& Heald, Grout, and others among the American bryologists, 
and, among the European bryologists, particularly Dixon and 
Jameson. In the determination of the Sphagnums the works 
of Warnstorf, Roth, and Braithwaite were found particularly 
useful, while in the treatment of synonymy the main reliance 
has been placed on the Index .Bryologicus of E. G. Paris. 

In nomenclature the rulings of the International Botanical 
Congress, held in Brussels in 1910, have been followed, taking 
as the starting point the Species Muscorum of Hedwig (iSoi) 
and the three subsequent "Supplements" by Schwacgrichen, 
Hedwig's having been the first comprehensive work to deal 
with the mosses in a modern way. In the present Manual the 
principle of priority has been followed without exception, dat- 
ing from Hedwig, and a few new combinations have been 
found necessary. Plant names which have been adopted from 
pre-Hedwigian sources without important changes in nature or 
in status are indicated by a double citation of authors, the 
pre-Hedwigian author being cited first, followed by a comma, 
and then the name of Hedwig or Schwacgrichen or of the 
post-Hedwigian author, as the case may be. In case the name 
of the plant has been derived from pre-Hedwigian sources, but 
has been used in a different rank or, in the case of species, has 
been transferred from one genus to another, the name of the 
pre-Hedwigian author has Been enclosed in square brackets. 

So far as it has been possible to do so the descriptions of 
the various species have been drawn up from specimens col- 
lected in the region covered by the Manual. Where speci- 
mens of species reported as occurring in the region or thought 
likely to be eventually discovered in the region have not been 
available for description, the description has been in part com- 

Filed and in part drawn up from specimens from other regions, 
t has been the aim to represent by original drawings, com- 
pletely and in considerable detail every species of which speci- 
mens collected in the region of the Manual have been available. 
In the list of specimens, which, in the Manual, follows the 
description of each species, the particular specimen figured has 
been so indicated and the fact that the specimen has been Jhus 
figured has been recorded on the pocket containing the speci- 
men in the Herbarium of the Carnegie Museum. AlL^rawings 
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are the work of the author alone, and, with the exception of a 
few of the larger habit sketches, all drawings have been first 
traced by means of the camera lucida, thus insuring a reason- 
able degree of accuracy in the relative position, shape, and 
size of the various structures figured. The drawings of most 
of the dissections have been made from permanent glycerine- 
jelly mica-covered slides which are to be found in the Her- 
barium in the proper pocket with the specimen. 

Special acknowledgement should be here made to Dr. W. 
J. Holland, Director of the Carnegie Museum, without whose 
generous and kindly support the collections could not have 
been made and properly studied nor the Manual prepared. To 
Professor J. C. Fettermann, of the University of Pittsburgh, 
is due many thanks for suggestions and criticism, and to Mrs. 
O. E. Jennings is due much credit for assistance in the collec- 
tion of specimens, in the preparation of the manuscript, and 
in the arrangement of the figures on the plates. 

Otto E. Jennings, 

Carnegie Museum, September, 1912. 
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INTRODUCTION 

In a work containing keys and descriptions, so arranged 
as to make easier the identification of the mosses of any region, 
it is desirable that a brief sketch of the general life history of 
the mosses be included. In such a sketch it is not necessary 
to enter upon a discussion of the many details of minute struc- 
ture and behavior which, although interesting and important 
in themselves and also for the light thus thrown upon genetic 
relationships, are yet of but little practical value in a systematic 
manual where an easy and quick determination of the identity 
of the plant is the primary aim. 

Speaking broadly, the life history of a moss may be said 
to begin with a minute single-celled spore, usually spherical 
in shape, which, under suitable conditions, germinates and 
grows out as a slender thread or Ulantent, which upon further 
growth may form a matted felt-like layer, or may flatten out 
into a more, or less lobed body spoken of as a thailus, or may 
simply form a solid cell mass, sometimes consisting of but a 
few cells. In either case the structure resulting from the 
growth of the germinated spore is termed the protonema. The 
protonema usually gives rise to buds, which in most mosses 
grow to be the green leafy shoots which are ordinarily known 
as moss plants, after which the protonema usually disappears. 
In a few of the mosses the protonema persists indefinitely as 
a green felt-like layer on the soil or other substratum. The 
stems of the green shoots resulting from the growth of proto- 
nemal buds usually send out hair-like rhisoids which function 
as roots in holding the plants in place and sometimes act as 
absorbing organs. The leaves on these green shoots arc sessile 
and with the exception of the midribs (costoe) are almost uni- 
formly of but one cell in thickness. 

This whole phase in the life-history of a moss, beginning 
with the spore and including the protonema and the leafy 
shoot, is spoken of as the gametophyte or sexual generation. 
The gametophyte is a sexual plant in that it bears, in definite 
clusters surrounded by modified leaves called perichaelial leaves, 
the reproductive male and female organs which give rise re- 
spectively to the sperm and egg. These clusters of reproduc- 
tive organs surround^ by more or less modified perichtetial 
leaves are known as perichaetia. When the sperms and eggs 
are borne either in the same perichietium or in different peri- 
chaetia on the same plant the plant is spoken of as monoicous, 
but when they are produced upon different plants, dioicous. 

The sperms are borne in a globose or more or less club- 
shaped sac, usually moimted upon a stalk, and this sac is termed 
the attlheridium. When ripe the anthcridia absorb water and 
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the thin wall, consisting of but a single layer of sterile cells, is 
ruptured, thus liberating the mass of fertile cells, each of which 
immediately develops into a sperm. Each sperm consists of a 
more or less oval or club-shaped and curved body, always free- 
swimming by means of two long slender cilia attached at one 
end of the body. 

The egg is borne in a special organ termed the archego- 
nium. The archegonium is usually more or less stalked and is 
differentiated into a swollen basal portion termed the venter, 
which contains the one fertile egg cell, and the more slender 
tapering neck terminating the archegonium above and contain- 
ing an axial row of sterile cells termed the canal cells, the basal 
one of which rests directly upon the egg cell. When the 
archegonium becomes ripe the canal cells break down into a 
shmy mass of protoplasm, some of which may escape at the 
tip of the neck. Sperms are attracted in some manner by the 
slimy protoplasm thus escaping if there is a sufficient film of 
moisture present so that they may swim about in the peri- 
chaetium or on the surface of the plant. Having reached the 
apex of the archegonium the sperms may enter the canal left 
open by the disintegration of the canal cells and eventually one 
of the sperms will reach the egg and, uniting with it, bring 
about fertilization. 

After fertilization the egg immediately begins development 
as the sporophyte but remains enclosed in the venter of the 
archegonium, which to a considerable extent expands with the 
development of the young sporophyte but is finally ruptured 
and usually carried upward on the tip of the sporophyte, where 
it is then known as the calyptra or hood. The ultimate end of 
the sporophyte is the production of spores which arise entirely 
by division of cells and are thus known as asexual cells. The 
sporophyte is usually almost devoid of chlorophyll and it de- 
velops at its base an absorbing organ termed the foot through 
which its food is obtained from the gametophyte. The sporo- 
phyte usually develops more or less of a stalk which is termed 
the seta and which bears at the apex a globose to more or less 
elongated capsule in which the asexual spores form. The 
method of opening (dehiscence) of the capsule and the struc- 
tures often associated with the dispersal of the spores are 
varied and are so characteristic for the various systematic 
groups and species that the capsule becomes highly important 
for the correct systematic placing of the plants. 

Of the mosses there are to be distinguished three well- 
marked Orders known as the Sphagnoles, the Andreaeales, and 
the Bryales. The order Sphagnales comprises the cme genus 
Sphagnum. These mosses are known as Peat Mosses or Bog 
Mosses, their characteristic habitat being bogs and the mar- 
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OF WESTERN PENN'SYLVANIA. 3 

gins of ponds and small lakes. The general color is grayish 
green, the stems are usually erect in dense tufts or mats and 
bear at intervals fascicles of short and slender branchlcts. The 
capsules are usually more or less chestnut colored and globose, 
while the leaves possess a peculiar and characteristic structure 
consisting of a meshwork of slender green cells enclosing in- 
flated hyaline cells whose walls are more or less porose. 

The Andreaeaks contain the one genus Andreaea, all be- 
ing small tufted mosses growing on siliceous rocks in moun- 
tainous regions. The capsule splits open by four vertical slits 
which, however, do not reach the apex. 

The Bryales comprise by far the greatest number of the 
mosses. The capsule in the Bryales varies from globose to 
ovate or pyriform or elongated cylindric. The cells which give 
rise to the spores are known collectively as sporogenoits tissue 
and this tissue occupies but a small portion of the volume of 
the capsule, being arranged in the form of a hollow tube or 
cylinder vertically placed and open at both ends. The sterile 
tissues occupying the hollow part of this tube constitute the 
columella. The outer wall of the capsule usually contains 
more or less green chlorophyll and the middle portion of this 
wait is more or less loosely arranged and contains hollow 
spaces. The capsule is covered by an epidermis, perforated by 
slomata in most mosses. The stomata are usually most highly 
developed on the rounded or tapering base of the capsule 
which is often more or less distinct and is known as the collum 
or neck. In the ripening of the capsule the sterile tissues of 
the wall and of the columella largely disappear, leaving the 
capsule filled with a mass of spores. In some species the thin 
wall of the capsule bursts irregularly, this type of dehiscence 
being known as cleistocarptyus. In other species the top of the 
capsule separates as a lid or operculum. The separation of the 
lid is often facilitated by the modification of a series of epi- 
dermal calls termed the annulus, which usually becomes highly 
hygroscopic and is often deciduous. The sterile tissues imme- 
diately beneath the lid are usually more or less highly modified 
to form a single or double series of pointed structures known 
collectively as the peristome. The pointed structures con- 
stituting the outer series in the double peristome or the single 
series in a simple peristome are known as teeth, while the inner 
and more delicate series of the double peristome are known as 
segments. Between the individual segments are in many 
species of mosses very delicate hair-like structures known as 
cilia. Sonftimes the cilia are in groups of two or more alternat- 
ing with the segments. The peristome is usually very hygro- 
scopic, curling inward and closing the mouth of the capsule in 
damp air and opening outward and allowing the free dispersal 
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of the spores in dry air. Species wliose capsules stand vertical- 
iy are not so likely to have well-developed peristomes as are 
species whose capsules are inclined or vertical, this variation 
corresponding to the need for the regulation of spore dispersal. 

The Spliagnales are most abundant in the cooler parts of 
the North Temperate zone, often constituting there large 
tracts of vegetation. By their atjuatic or semi-aquatic manner 
of life and their apical method of growth, dying away below as 
they grow upward, they tend to form great tufts or mats, often 
completely filling depressions and bogs and by the accumula- 
tion of the encircling mats around ponds and small lake.s tend- 
ing to fill them also. The mats hold water like a sponge and, 
being somewhat 5litiseptic, the dead portions below the mat 
do not decay but become converted into peat, which, es]>ecial- 
ly in certain parts of Europe, has served a very important pur- 
pose as fuel. Althougii a few Sphagnum bogs of limited area 
occur in the mountains of central Pennsylvania the only bogs 
of any considerable extent in our region are those in the north- 
western part of Pennsylvania, particularly in the Pymatuning 
Swamp, between l-inesville and llartslown. in Crawford 
County. Here, in places, the Sphugiinni and Tamarack prac- 
tically reign supreme for acres in extent and the peat deposits 
are apparently quite deep. As may be seen in the treatment 
of Sphagnum m this Manual, the E*ymatuning Swamp has 
yielded a goodly share of the species reported for our region. 

\o Aiidrcaeales have as yet been reix>rted in our region, 
although they occur in the mountains both to the south and 
to the northeast. It is not unlikely that Aiidreaea will yet be 
found to occur in the mountains of central Pennsylvania upon 
some of the sandstone ridges. 

The Bryalcx constitute by far the greater number of moss 
species found in Pennsylvania. Western Pennsylvania as a 
whole offers quite a variety of habitats and its moss flora is 
fairly large, although, considering the area covered, there is a 
noticeable lack of certain species more or less peculiar to high 
elevations, to outcrops of limestone, and to low-lying marshes 
and river swamps. 

The northwestern part of Pennsylvania, in a triangular 
area extending as far south as Beaver County and as far east 
as Warren County, was worked over by the ice in the Glacial 
Period and is still in a rather youthful stage of erosion, with 
a number of small lakes, and ponds and considerable areas of 
poorly drained lands. Occasional Splwgnuiii bogs occur here 
as well as swamps along the flood-plains of some of the 
streams. Such conditions offer suitable habitats for a number 
of aquatic and swamp-inhabiting species of the Bryales which 
are not to be found at all or are quite rare in the rest of 
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Western Pennsylvania. Presque Isle, near Erie, is a sandspit 
of about six miles in length and over a mile in width at its 
outer extremity and, coniainitifj as it does a variety of ponds, 
lagoons, woodland swamps, marshes, and dry woods, it affords 
certain habitats which are not duplicated anywhere else in our 
region. 

The remainder of the rejjion covered by this Manual is 
the rather characteristic hilly country of the Allegheny 
Plateau, ranging in altitude from about 700 feet above the sea, 
along the flood-plain of the Ohio River, to about 2,800 feet 
above the sea in the mountains of central Pennsylvania. In 
the western, southwestern and nortiieastern parts of our region 
the general topography is that of an elevated tableland in an 
active state of erosion, the rocks being largely sandstones and 
shales, and mainly non-calcareous. There are many steep 
valleys and precipitous rock exposures with a minimum of 
swampy areas or ponds. The flood-plains which have de- 
veloped along the Ohio River, the Monongahela River, the 
lower Allegheny River, and the larger tributaries of these 
streams have been so largely disturbed by the activities of man 
that they now offer hut few opportunities for collection in 
what must have once been habitats rich in Bryalcs. 

As the smaller streams in Western Pennsylvania are 
ascended, however, the valleys often rapidly narrow to a more 
or less steep rock-walled canon where erosion is highly active. 
In the narrow valleys the forest covering has not been very 
largely disturbed by man and the damp, cool, shaded habitat 
with varying substrata of decaying wood, rich loam, shaly soil, 
bare rock, or living bark, conduces to a rich and varied flora 
of the Bryales. Above this area of active erosion there will 
usually be found, in the headwaters of the streams, a region 
which has remained largely unaltered from a former advanced 
stage of physiographic development and which is characterized 
by wide valleys with gently sloping soil-covered sides rising 
to broadly rounded and soil-covered hills. These rounded 
hills, whose height above the bottoms of the adjacent rounded 
valleys is rarely more than 300 to 350 feet, are in many places 
still covered with the native forest consisting mostly of the 
White Oak, but the moss flora of these forests is poor. 

Good collecting proimd for the Hryuirs ts a'.'io lo be 
foui:d in the mountiiin-* of the (..-isteru and ^outiieasiern parts 
iif the region covered hy tin's Manual, particularly in the sleep 
aud rocky gorges which have been cut through the sandstone 
ridges by the larger streams. Perhaps the licst collecting 
ground for the Bryalcs in our whole region is to be found in 
the vicinity of Ohio Pyle, in Fayette County, where the 
Youghiogheny River and its larger tributaries have cut out 
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wild and rocky gorges sometimes a thousand feet or more tii 
depth. Somewhat similar and perhaps but little inferior to the 
Ohio Pyle region are localities along the gaps cut through the 
ridges by the Conemaugh and Loyalhanna Rivers and the 
eastward-flowing Juniata and West Hranch of the Susque- 
hanna River. 

The northeastern part of our region is an elevated table- 
land which is so dissected as to be rather hilly in some dis- 
tricts but the flora is quite northern in its character. Tiie 
forests were largely composed of Hemlocks, White Pines, 
Birches. Beeches, and Maples and the moss flora is found to 
contain a rich development of Bryales. of which not a few are 
absent or rare in the Oak and Chestnut forests to the south 
and southwest. 

The total number of genera, species, and varieties 
recognized in this Afanuat as having been collected or authori- 
tatively reported in the confines of western Pennsylvania are 
as follows, twenty-nine families being represented: 

(ienera Species \"aneties 

Sphii_^iialcs I 14 10 

Bryu'lcs 102 234 20 

Total 103 248 30 
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Direcrioos for Collecting, Preparing, and Preserving Speci- 
mens of Mosses 



For the benefit of those who may not be familiar with the 
usual methods of collection and preservation of bryoloyical 
specimens the following notes may be of use: 

Specimens of Bryalcs should be collected in fruit (ripe 
sporophytes) as far as possible. Specimens of Sphagnum are 
desirable in fruit, but determination is best made in this group 
from the vegetative characters. Specimens of mosses when 
collected should be placed at once in envelopes or other suit- 
able paper pockets and the data of collection, especially 
habitat, should be written upon the envelope. Many collec- 
tors would prefer to number the envelope and under the cor- 
responding number make note of the data in a note-book. Col- 
lections may be carried home in a basket or regular tin collect- 
ing case and, if carefully placed in the envelopes in the first 
place, the specimens need not be taken out of the envelopes 
but the envelopes should be placed between blotting papers 
or newspapers and subjected to a slight weight and so placed 
that they will soon dry. A few books or two or three bricks 
are usually sufficient weight for drying a package of mosses. 
Too much weight should be guarded against, as the habit of 
the plant, i. e., the position assumed by leaves, branches, etc., 
is often a great help in determining the species, and, if too 
much weight is used in drying, the specimens will be so flat- 
tened as to destroy these characters. 

When dry the specimens may be placed in paper pockets 
made from a rectangular piece of paper by folding up the 
lower part of the rectangle to within about one half-inch of 
the upper edge and then folding down this half-inch flap over 
the first flap. The two ends should now be folded backward 
for about one half-inch each and the pocket is then com- 
plete and ready for the reception of the moss. The regula- 
tion method in most larger herbaria is to glue this pocket in 
the middle of the back, midway between the two folded ends, 
to a so-called "herbarium sheet" which is uniformly of white 
stiff paper measuring 11^ by 16^ inches. For small private 
collections smaller sizes are sometimes used. On the lower 
right-hand corner of this sheet is written the name of the 
species, and the number of specimens which such a sheet will 
accommodate is, of course, restricted only by the space occupied 
by the pockets. The label for each specimen should be fast- 
ened to the narrow (half-inch) flap at the upper edge of the 
pocket and should always contain the name of the species, the 
exact locality and habitat of the specimen, the name of the 
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collector, and the date of the collection. If material has been 
collected in sets for distribution the label should so state and 
a number should be assigned to the various species so that 
duplicate specimens reaching different botanists may be 
definitely correlated. It is often advisable to add to the label 
also the name of the botanist who identified the specimen, 
especially if he be a specialist. 

For any extended study of the mosses, either Sphagnales 
or Bryales, it is practically necessary to have at hand be.sides 
a pocket lens of some sort, a dissecting lens and a compound 
microscope. A dissecting lens may be rigged up by providing 
some sort of a frame for holding the ordinary pocket lens at 
the right distance above the table. This can be done by some 
fuch simple contrivance as knitting needles and corks, in the 
absence of anything better. The writer has found very satis- 
factory the ordinary dissecting stand, which may be obtained 
from any dealer in scientific ai>paratus, tJie stand preferably 
fitted with a rack-and-pinion adjustment for focussing the 
lens. The writer has used with good results a doublet 
lens (three-quarter inch) magnifying about four diameters 
and a one-fourth inch aplanat lens magnifying about seven 
diameters. The compound microscope should be fitted with a 
one-inch and al.so preferably a two-inch eye-piece and the cus- 
tomary two-thirds and one-sixth objectives. A sub-stage 
condenser is a great convenience and should be provided with 
diaphragms both above and below. 

In preparing a moss for microscupit study the writer pro- 
ceeds as follows: A portion of the specimen, usually consisting 
of a whole plant, is selected and is soaked in water until it is 
soft and relaxed. A thin square of mica an inch or more in 
width is prepared and placed on an ordinary glass microscope 
slide, and upon it is placed a drop of a ten per cent, solution 
of glycerine in water which is kept already prepared in a 
small bottle with a medicine dropper fastened into the stopper. 
The glass slide with the mica square and solution in position 
are placed on the .stand of the dissecting microscope. With 
."^mall forceps and with the aid of needles mounted in wooden 
handles the moss is now carefully dissected and the parts suit- 
ably disposed on the mica square in the film of ten per cent. 
glycerine. It is usually best to place on the mica square some 
thin cross-sections of the stem of the moss, cut with a 
scalpel or knife or fine scissors, some stem-leaves, some 
branch-leaves, -some perichaetial leaves or, better, the whole 
perichaetium dissected apart but not widely scattered, and then 
the capsule so dissected as to show a patch of the epidermis 
from the base of the capsule, the annulus, tlie peristome, both 
outer and inner if they are present, and the spores. 
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Another thin mica square is now selected a little smaller 
than the first one used and upon it is placed a small chunk of 
glycerine-jelly, which is melted by holding the square in 
the forceps over a suitable source of heat — the writer holds 
the square over the electric bulb of his desk light. The 
glycerine when melted is smeared over the surface of the mica, 
which is then inverted and quickly hut carefully placed on 
the square on which the dissections are disposed. To prevent 
the dissected objects from changing their position too much, 
and to obviate the inclusion of air-bubbles, it is best to lay the 
s<[uare which is to serve as cover so that one edge only comes 
into contact with the other square and then let the cover 
settle down j(radually, thus driving the air out in front of the 
gradually advanciui^ line of contact of the mica and mount- 
ing medium. The slide is now ready for study under the 
compound microscope and after this it may be placed in the 
paper pocket alon;^ with the specimens from one of which the 
dissections were made. In order to insure greater perma- 
nency of the slide, as thus made, some ivorkers advocate seal- 
ing the slide by running a little ring of Canada balsam around 
the edge of the smaller mica square, thus keeping the air away 
from the glycerine jelly and preventing any further drying 
out. The object of placing the dissections in the ten per cent, 
solution of glycerine is to gradually allow the dissections to 
accommodate themselves to increasing density of solutions; if 
the dissections were transferred immediatelj' from pure water 
to the melted glycerine jelly there would in most cases be 
much shrinkage and curling, thus spoiling the slide for pur- 
poses of study. In a few cases even the transferrance from 
water to ten per cent, solution and thence to the jelly is too 
great a change and in such cases it is necessary to pass the 
dissections through a series of solutions of increasing glycerine 
per cent., up to a strong solution, before using the glycerine- 
jelly. Another way is to place the dissections in weak 
glycerine solution and keep adding more solution as the water 
evaporates from the first, thus gradatilly increasing the 
density. 
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ABBREVIATIONS AND SIGNS USED IN THE MANUAL 

fHiv, Centimeter, equals the one-hundredth part of a meter, w 

about two-fifths of an inch. 
mm.. Millimeter, equals one-tenth of a centimeter. 
D.A.B., D. A. Burnett. 

G.K.J. , Grace K. Jennings (Mrs. O. E. Jennings). 
J.A.S., Dr. John A. Shater. 

mm., Millimeter, equals about one twenty-fifth of an inch. 
O.E.J., O. E. Jennings. 
- The short dash used between figures or between words denotes 

either an intermediate state or a variation from one to 

the other extreme. 
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OF WESTERN PENNSYLVANIA. II 

ANALYTICAL KEY TO THE 
GENERA OP MOSSES OF WESTERN PENNSYLVANIA 

Order l.—SPHAGNALES 

Whitish mosses ivith fasciculate branches, 
mostly bog plants; leaf-cells of two kinds,— 
large hyaline ones separated by narrow chloro- 
phyllose ones; ecostate; operculate but with 
no peristome. Sphagnum, p. 23 

Order U.— ANDRE AE ALES 

Dark colored or blackish alpine or subalpine 
plants growing in cushions on granitic or slaty 
rocks; either costate or ecostate; leaf-cells 
small and quite opaque; capsule dehiscing by 
foar longitudinal slits, the valves remaining 
united at the apex. Aitdreaea, p. 46 

Order lU.^BRyALES 

Leaves various but n 
ecostate; capsule dehiscing it , , n v - 

often, by_ a deciduous operculum, often fur- "' ^ t^i,wi' 
nished with a peristome, never four-valved as l5 "• ^-mo fltftv* 
iaAndreaea, plants largely green I. QAjfll^*^'"" 

1. Sporophyte borne at the apex of the main "" 

stem, sometimes appearing lateral by the 

frowth of a branch A. Acrocarpi, p. 48 
porophyte borne at the apex of a short 

lateral branch B. Pleurocarpi, see p. 16 

A. ACROCARPI 

I. Capsule n on -operculate 2. 

1. Capsule operculate 10. 

2. Green protonema persistent; plants 

fruiting in autumn Epkemerum, p. lij 

2. Green protonema not persistent, 

plants fruiting mainly in spring. 3. 

3. Spores few, about 16 to 20, smooth, about 

0.2 ram. in diameter Archidium, p. ^ 

3. Spores numerous, rarely exceeding 0.05 

mm. in diameter 4. 

4. Leaf-margins plane or involute. S. 
4. Leaf-margins more or less revo- 

iute 9. 

5. Capsules pyriform, with a distinct neck 6. 

5. Capsules globose to ovoid 7. 

6. Green protonema occasionally abun- 
dant; neck none; capsule acute SporUdero, p. 49 

6. Green protonema sparse; usually 
none; neck more or less well de- 
veloped; capsule rostrate Brurhia, p. so 

7. Leaves crisped when dry, strongly pa- 
pillose on both sides; operculum rudi- 
mentary but persistent Aitotnum, p. 89 

7. Leaves not cnsped when dry, smooth. 8. 
8. Calyptra cucullate; leaves linear- 
lanceolate to lanceolate-subulate... Pkuridium, p. 32 
8, Calyptra campanulate; leaves lan- 
ceolate-ovate to tanceolate-obovate, 
dentate or serrate phytcotnilreUa, p. 130 
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9. Capsule apicuUte; leaves entire, papil- 
lose FhaKUm, p. loo 

y. Capsule not at all or very slightly apicu- 
Ute; leaves e rose -denticulate at the apex, 

smooth Acaulon, f.129 

10. Protonetna persistent; plants prac- 
tically stemless; leaves ecosiate; 
calyptra splitting down one side and 
usually remaining attached to the 

seta Discelitim, p. ig6 

10. Protonema not persistent; calypira 
not as above, (With a large inflated 

hypophysis. j'^faWinuiii, /I. lii) II 

II. Peristome teeth none, or if present ar- 
ticulate 12 

11. Peristome teeth not distinctly articu- 
late 60 

12. Peristome present, sometimes im- 
perfect 13 

12. Peristome none 52 

13. Leaves distichous, dorsally winged and 

clasping at the base. 127 

13. Leaves not distichousty clasping and 

dorsally winged...... 14 

14. Leaves consisting of costa only, 
outer cells large and empty, inner 

small and chloropbyllose Leucobryuut, p. 75 

14. Leaves with a lamina consisting 
mainly of one layer of more or less 

uniform ceils IS 

IS. Peristome single. 16 or 32 toothed: teeth 
without a median longitudinal line on the 

exterior face 16 

IS. Peristome double, with 16 outer teeth and 
an inner variously segmented or almost 
lacking membrane; teeth with a median 
longitudinal line on the exterior face. 37 
16. Capsule more or less octagonal, the 
angles with differentiated cells, 
when dry 8-striate and furrowed... Rhabdotveisia, p. 64 
16. Capsule not octagonal, or, if plicate, 

the cells uniform 17 

17, Exterior face of teeth longitudinally 

striate 18 

17. Exterior face of teeth smooth or papil- 
lose, not longitudinally striate 24 

18. Leaves with large hyaline or 

brownish alar cells 22 

18. Leaves without differentiated alar 

cells 19 

19. Leaf-cells strongly and coarsely papil- 
lose Orcoweisia, p. 50 

19. Leaf-cells smooth 20 

20. Peristome of 16 broad solid teeth, 
sometimes somewhat bifid at the 
apex, smooth and strongly hygro- 
scopic Seligfria. /i. 58 

20. Peristome of 16 narrow, prolonged, 
more or less two-parted, minutely 
striate or papillose teeth 21 
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21. Capsule cernuua, with a long and inflated 

neck; teeth cleft or perforate Trevtatoion, p. « 

21. Capsule erect or inclined; neck short or 
none; teeth cleft to the middle into two 

filiform divisions Dkranetta, fi. 6n 

22. Monoicous; leaves tufted; capsules 
stnimose, costa with distinctly- 
heterogeneous tissues Oncophorus, p. 6$ 

22. Dioicous; leaves flexuose^spread- 
ing or secund; capsule more or less 

distinctly strumose 23 

23. Basal auricles of leaves large and in- 
flated; seta cygneous Dkranodontium, p. fi 

23. Basal auricles of leaves small or none; 

seta not cygneous Dicranum, p. 66 

24. Peristome distinctly twisted; 

teeth 32 25 

24. Peristome not diatinctl" twisted; 

teeth 16 but often deeply cleft., 27 

25. Leaves large, oblong to sub-spatulaie; 

costa with two median guides Torlula, p. loj 

25. Leaves small and narrow, linear-lanceo- 
late; costa with from 4-8 median 

guides 26 

26. Leaf-margins plane, not revolute ; 

cells papillose Tortella, p. pj 

26. Leaf- margins revolute. at least be- 
low; ceils smooth or papillose Barbula, p. 97 

27. Dark green or blackish mosses on rocks 
or sometimes trees; peristome single or 

none 28 

27. Green plants, not blackish nor very 

dark 30 

28. Calyptra descending much below 
the base of the capsule, split and 

plicate; annulus none; spores large. Glyphomitrium, p. 107 
28. Calyptra shorter, not plicate; 
annulus present; spores medium 

size 29 

29. Teeth sub-entire, cnbrose or irregularly 

cleft Grimmia. p. io8 

29. Teeth cleft to near the base into fili- 
form segments Rhacotiiilrium, p. HI 

30. Calyptra mitrate, not folded nor 
torn, completely covering the cap- 
sule; capsule erect Encaiypla. p. lOj 

30. Calyptra cucullatc 31 

31. Teeth merging below into a more or less 
continuous basal wall or membrane.. 32 
31. Teeth not merging below into a continu- 
ous membrane 35 ■ 

32. Leaves papillose on the upper sur- 
face; peristome teeth short Didymodim, p. g6 

32, Leaves mostly smooth; peristome- 

teeth long 33 

33. Capsule inclined, distinctly plicate when 

dry; leaf-cells roundish -quad rate above., Crratodon, p. $7 
33. Capsule erect, nearly or entirely smooth 
when dry; leaf-cells elongated above. 34 
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34. Leaves glaucous (SaelaHta) 

34. Leaves glossy-green Dilrickum, ^. 53 

35, Plants living on trees Drummondta, p. 116 

35. Plants living on earth or rocks 36 

36. Leaf-fnargins entire, distinctly in- 
volute above IVcUio, p. 91 

36. Leaf-margins minutely crenulate, 

plane Trichostomum, p. 94 

37. Inner peristome usually distinct, laching 

a basal membrane 38 

37. Inner peristome furnished with a distinct 

carinate basal membrane 41 

38. Catyptra cucullate Fiinaria, p. 134 

38. Calyptra mitrate 39 

39. Calyptra smooth, not plicate, extending 

below the capsule Uncalypta, p. 10$ 

39. Calyptra only partially enclosing the 

capsule, plicate and usually pubescent. 40 

40. Leaves crisped when dry. base 

oval; neck of capsule with stomata 

superficial Viola, p. 121 

40. Leaves not with an oval base and 
not crisped when dry; neck of cap- 
sule with mostly immersed stomata OrthotrtchuM, p. 11? 

41. Capsule ribbed when dry 42 

41. Capsule smooth, not ribbed when dry. 4S 

42. Capsule ovoid- cylindrical; inner 

and outer peristomes of equal 

length Aulacomniuiii, p. 169 

42. Capsule sub-globose; inner per- 
istome shorter than the outer,.. 43 

43. Cilia well developed Philonofn, p. 176 

43. Cilia rudimentary or absent 44 

44. Leaf-cells papillose Barlramui. p, 173 

44. Leaf-cells smooth Plagiopus, p. 173 

45. Upper leaf surface papillose Timmia, p. 180 

45. Upper leaf surface not papillose 46 

4^ Segments 2 to 3 times as long as 

the leelh; cilia rudimentary Meesea, p. /// 

46. Segments and teeth of about equal 

length; cilia well developed 47 

47. Cilia app en dicul ate 48 

47. Cilia not distinctly appendiculate 49 

48. Large stoloniferous, Mntttm-M'k* 

plants with clustered capsules Rhodobryum, p. 136 

48. Smaller, non-stoloniferous mosses 

with the capsules borne singly.... Bryuin, p. 147 
49. Leaf-cells narrow, linear-rhomboidal 

above Leptobryum, p. 138 

49. Leaf-cells rhomboid-hexagonal, never 

linear 50 

50. Large plants with the upper leaves 
ovate; leaf -cells not more than 

twice as long as broad Mhiuhi, p. 1^8 

50. Smaller plants with linear-lanceo- 
late upper leaves; leaf-cells more 
than twice as long as broad. ... 51 
51. Annulus none; leaf cells more or less 
rhombic-hexagonal, never linear, except 
at margins; leaves glaucous green Mniobryum, p. 145 
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SI. Annulas present: leaf-cells narrowly 
rhombic to linear; leaves green to yel- 

«*^*"; "''*" S'f'ssy Webera. p. 140 

3£. Kock- or ere vice -in ha biting 

mosses S3 

52. Earth-inhabiting plants 58 

53. Leaves on the sterile stems in two rows. 

forming a continuous marginal wing... Schistosieza b 177 
S3. Leaves on the sterile stem not thus ar- 

ranged , 54 

54. Leaves distichous, closely imbri- 
cate, carinat explicate; stems radicu- 

lose and bulbiform at base Bryoxiphium, p. 78 

54. Leaves not as above; stem not 

bulbiferous at base SS 

SS. Leaves ecostate; stalk less than 1 mm. 

long; operculum apiculate Hedwigta. p. ioi 

55. Leaves costate; stalk 2 to !2 mm. long; 

operculum rostrate 56 

56. Capsule smooth, terminating the 
main axis; plants often on calcare- 
ous rocks 57 

56, Capsule ribbed, borne on a short 
lateral branch; plants not often on 

calcareous rocks Ampkidium, p. 114 

57. Leaf-margms revolute on one or both 
sides; upper leaf-cells clear and pellucid; 
columella remaining attached to the 

operculum and falling away with it HytuenottyKum. p. 9i 

57. Leaf-margins alwaj^s plane; upper leaf- 
cells densely papillose and obscure; 
columella remaining in the capsule after 

the operculum falls away Gytanostomvm, p. 9i 

58. Calyptra cucullatej cells iso-dia- 

metric above the middle of the leaf Poltia. p. lot 
S8. Calyptra mitrate; cells elongated 

above the middle of the leaf 59 

59. Capsule immersed and sessile, splitting 
equatorially and without specially modi- 
fied cells at the line of dehiscence Aphanorhegma, p. IJI 

59. Capsule exserted on a long seta, or, if 
immersed, operculaie with 1 — 3 rows of 

denser cells below the line of dehiscence. Physcomitriifm, p, 132 
60, Capsule symmetric; peristome 

single 61 

60. Capsule unsymmetric ; peristome 
double, the inner in the form of a 

short conical tube 64 

61. Peristome teeth 4 Telraphis. p 184 

61. Peristome teeth 32 or 64 62 

62. Capsule usually square or hexa- 
gonal; calyptra densely hairy; teeth 

generally 64 Polytrichutn, p. 104 

62. Capsule cylindrical; teeth 32... 63 
63. Calyptra densely hairy; leaves not 

crisped when dry Pogonatum, p, igg 

63. Calyptra cucullate. almost smooth; leaves 

crisped when dry Catharinaea, p. 186 

64. Leaves green, costate, conspicuous: 

capsule sessile and immersed Dtphyscium, p. 181 
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64. Leaves almost microscopic, color- 
less; capsule exserted on a thick, 

red stalk Bu:cbauiaia, p. iS2 

B. PLEVROCARPl 

65. Leaves distichous, dorsalty ninged and 

clasping at the base fusidcm, p. 79 

65. Leaves pluri-seriate 66 

66. Cilia none; segments none or rudi- 
mentary, or filiform and not split. 
67 
66. Cilia often present; segments cari- 
nate and often split along the me- 
dian line 76 

67. Segments <]uite rudimentary, sometimes 
with a distinct carinate basal membrane; 

leaves more or less papillose 68 

67. Leaves smooth 69 

68. Leaves deltoid 10 round-ovate, 
sptnulose-deniate to limbriate; 
paraphyllia none; costa single and 
usually half the length of the leaf. Thelia, p. 238 
68. Leaves spatulate to obovate, entire 
or cristale-serrate; costa double or 

short or almost lacking PierygynaHdrum, p. 232 

69. Inner peristome lattice -I ik e ; leaf-cells 

narrow and prosenchymatous 70 

69. Inner peristome not lattice -like, some- 
times none; segments when present free, 

sometimes rudimentary 71 

70. Ecostale; capsule immersed; plants 

aquatic Fontinalis, p. 203 

70. Costate; capsule more or less ex- 
serted; plants growing on the base 

of bushes and shrubs Dichelyma, p. 208 

71. Leaves complanate, transversely undu- 
late Necki-ra, p. 218 

71. Leaves more or less spreading, not trans- 
versely undulate 72 

72. Inner peristome none, or, if pres- 
ent, the linear segments without a 
basal membrane: teetli flat, thin, 
distantly articulated, approximate 
in pairs; costa simple, often delicate 

and short, or none 73 

72, Inner peristome lacking or the 
peristome double: basal membrane 

low 74 

73. Costa mostly delicate and short; teeth 
broad and obtuse; leaves serrate to cili- 

ate-dentate Fabronia. p. 234 

73. Costa strong, ending above the middle 
of the leaf; peristome deeply inserted; 
teeth broadly lanceolate ; segments 
shorter than the teeth, linear, almost 

smooth AHOcamptodon, p. 23s 

74. Calyptra cucullate; capsule ex- 
serted ; inner peristome without 
segments 75 
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74. Calypira conical-campanulatc ; cap- 
sale immersed; segmenU linear or 

very narrow -carinate {Cryfkata) 

75. EcosUte LeucodoM, p. ii4 

75. Costate FortttrotMia, p. 216 

76. Leaves mostly rough-paTMllose . 77 
76. Leaves smooth, or sometimes 
slightly papillose at the cell- 
angles 89 

77. Capsule erect and symmetric 78 

77, Capsule usually arcuate, unsymmetric. 84 
78. Leaves costate, margin usually en- 
tire 79 

78. Leaves ecostate 83 

79. Costa not more than half the length of 

the leaf Haphkytnenmm, p. »4i 

79. Costa strong, nearly reaching the apex 

of the leaf 80 

80. Primary stems stoloniform, sec- 
ondary stems bearing the tporo- 
phytes; stem-leaves minute; para- 

phyllia none AHomodon, p. 142 

80. Primary stems beartnc the sporo- 
phytes and not stolonilorm; branch 
and stem leaves not markedly dis- 
Mmilar; paraphyllia often present 81 
61. Paraphyllia none; leaf-cells compact, 
round-hexagonal, nearly smooth; cilia 
none; teeth without lamellae, not hygro- 
scopic; dioicous Lfikeella, p. «i 

81. Paraphyllia present; leaf-cells hexagonal 
to parenchymatous, mostly unipapillate; 



82. Teeth with well developed lamellae; 

segments narrow-linear Leikea, p. 248 

82. Teeth with low lamellae; .segments 

none Lindbergu, p. 247 

83. Cilia two; plants glaucous-green with 
closely imbricated leaves and julaceous 

branches Idyurella, p. 240 

83. Cilia none; plants light green with loose- 
Iv appressed leaves and more or less 

Battened branches Schwttschkeoptu, p. 223 

84. Plants creeping, one-to three- 
pinnate 85 

84. Plants erect to ascending, simply 

pinnate, in large tufts 88 

85. Plants small, to 20 cm., delicate, one-to 

two-pinnate 86 

85. Plants larger, to 10 cm., one-to three- 
pinnate; in large flat mats Thuidium. p. 256 

86. Costa of stem-leaves one-fifth to 
one-sixth of the width of the leaf 

base Thuidium, p. 256 

86. Costa of stem-leaves one-tenth to 
one-twelfth of the width of the leaf 

87. Stem and branch leaves dissimilar; leaf- 
cells each with several minute papillae.. Rauia, p- ^5' 
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87. Stem and branch leaves similar; leaf-cells 

each with but one or rarely two papillae. Hapiocladium, p. 153 
68. Stem and branch leaves similar in 

size and shape Elodium. f. i6o 

88. Stem and branch leaves dissimilar. 
89. Stems dendroid, upright from a creeping 

base; capsules clustered w 

89. Stems prostrate or ascending with the 

capsules borne singly 91 

90. Cilia none; capsules erect and sym- 
metric Climaciutn, p, iio 

90. Cilia well developed, appendiculate; 

capsules inclined, unsymnietric Thamnium. p. ^21 

91, Cilia none; capsule symmetric and erect. 

or nearly so 92 

91. Cilia generally present and well de- 
veloped; capsule unsymmeiric, generally 
more or less arcuate and recurved, some- 
times almost erect 97 

92. Branches strongly complanate; 

leaves cultriform Homalia. p. MO 

92. Branches not strongly complanate; 

leaves ovate to lanceolate 93 

93. Segments adhering to the teeth: basal 

membrane none or obscure 94 

93. Segments free from the teeth 95 

94. Leaves costate ; seta rough HomalolhccieHa, p. 330 

94. Leaves ecostate : seta smooth Pylaisia, p. iiv 

9S. Basal membrane broad and distinct Pyhitia. p. ii9 

95. Basal membrane none or narrow 96 

96. Stem oval in cross-section; capsule 
3 mm. or more long; teeth of 

peristome not hyaline-margined Enlodon, p. 224 

96. Stem round; capsule not over 2.5 
mm. long; teeth of peristome hya- 
line-margined Plalygyrium, p. aj 

97. Stem mostly woody, often stolonifcrous, 
irregularly divided, the leafy branches 
often more or less regularly pinnate: 
leaves erect-spreading to squarrose. rare- 
ly imbricated: cells narrowly prosenchy- 
matous rarely parenchymatous, towards 
the base more lax and often punctate; 
COsta various, but rarelv almost percur- 
rcnt; alar cells roundeii or oval-4-to 6- 
sided. forming a well defined group: teeth 
and segments same length; basal mem- 
brane wide; cilia usually well developed: 
operculum rounded, conical-obtn.se to 

short rostrate 99 \Hypytaceae\ 

97. Characters not combined as above 98 

98. Slender plants with creeping stems: 
leaves often secund or somewhat 
complanate; costa none or double 
and short; cells narrow, prosenchy- 
matous; alar cells 3 to 8. large, in- 
flated and pellucid: capsule small, 
oval to oblong; operculum long and 
slenderly rostrate RhaphxiosUgium, p. JJtf 
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98. Stems round, creeping, procumbent 
or more or less erect, often irregu- 
larly stoloniferous : leaves ascend- 
ing to appressed, often complanate. 
rarely secund; stem and brancli 
(eaves dissimilar in the stolonifer- 
ous species only, ovate to lanceO' 
late, mostly slenderly acuminate: 
Costa not often reaching the apex 
but usually reaching to the middle 
at least: cells prosenchymatous. 
long rhomboid a I to linear -vermicu- 
lar: operculum conical, blunt to 
long rostrate 120 [ Braehylhcciaceaf] 

HYPNACEAE (99-119) 

Costa in our species single, extending lo 
the' middle of the leaf or beyond; opercu- 
lum never rostrate 102 [AmblysUgieae] 

Costa doable and short or none; opercu- 
lum sometimes rostrate 100 

100. Stem and branch leaves usually dis- 
tinctly dissimilar: leaves symmetric, 
inserted at right angles to the axis 

of the stem 114 \Hyhico»iieac\ 

100. Stem and branch leaves quite 
similar; (eaves often inserted 
obliquely and unsymmetrically..lOI 
Leaves either symmetric and normally in- 
serted or unaymmetric and obliquely in- 
serted; operculum sometimes roslrate.118 [St^rfOdonUatr] 
Leaves obliquely inserted, apparently 
two-ranked. mostly unsymmetric : 
branches mostly complanate; operculum 
conic to short rostrate, rarely long- 

rostrate 119 | Plagiothecieae] 

102, Leaves margined Sfiaromiutti, p. i79 

102. Leaves not margined 103 

Costa strong, ending almost in the apex 



Costa not extending to the apex of the 

leaf 109 

104. Paraphyllia numerous and poly- 
morphic lilS 

104. Paraphyllia none or very few. . . 106 

Leaves deeply longitudinally folded, 

falcate-secund {Cralotieuron) 

Leaves not deepl:^ longitudinally io\A^A.J}ygroamblystcgium,f>,275 

106, Leaf-cells linear-vermicular to the 
leaf-base, mostly with blunt ends. 
the alar cells forming a small hut 
well defined group of quadrate or 
rectangular cells Hygroliypnuni. /■. ^87 

106. Leaf-cells hexagonal and 2 to 6 
times as long as wide, or prolonged- 
linear and becoming wider and 
shorter towards the leaf-base, alar 
cells forming a larger group often 
reaching to the costa 107 
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Alar cells parenchymatous Drepaitocladus, f. iSo 

Alar cells prosenchymatous . . . ■ 108 

108. Leal-cells prolonged- 1 in ear Caltiergon, p. 284 

108. Leaf-cells p rose nchy ma tons- hexa- 
gonal, 2 to 6 times as lone as wide. Hygroambiyslegmm,p.^7S 

Leaves cordate-to ovate-lanceolate, 

more or less acuminate; costa weak, end- 
ing at or beyond the middle of the leaf: 

cells rarely linear, mostly quadrate and 

parenchymatous, or hexagonal and pros- 

enchymatous AinblystegiuHi, p. ^64 

Not with the above combination of char- 
acters 110 

no. Leaf-cells narrowly linear: leaves 
broadly ovate or cordate, prolonged 
into an'I-shaped rcflexed squarrose 
lips Covipyliuiii, p. ^90 

1 10. Not with above combination of 
characters Ill 

Leaves oval- to oblong-lanceolate, more 

or less loDg acuminate; leaf-cells narrow, 

prosenchymatous; plants shininjj HomomaHium, p. 274 

.'^ot with characters combined as 

above 112 

112. Plants very slender, not shining; 
leaves usually spreading in all di- 
rections, lanceolate to linear-lanceo- 
late; cells rhombotdal to long hexa- 
gonal. 2 to 4, or rarely 6-8, limes 
as long as broad Amblytiesiella, p. 272 

112. Leaf-cells prolonged- linear, most- 
ly very narrow 113 

Leaves erect-spreading or imbricated. 

oblon^-ovate to nearly circular, obtuse 

or apiculate, often very concave; costa 

short and double, or none frror/at/tiiiH, p. 286 

Leaves more or less falcate-sccund to 

circinate, from a mostly narrowed and 

somewhat decurrenl base, becoming 

ovate- to triangular-or cordate-lanceo- 
late, more or less slenderly acuminate; 

costa weak and reaching above the 

middle, or rarely even excurrent Drepanodadui, p. rfo 

114. Paraphyllia numerous: leaves more 
or less erect, from abruptly to 
gradually acuminate, mostly plicate. Hylocomium, p. 2^ 

114. Paraphyllia none or very few... 115 

Stem-leaves more or less squarrose- 

spreading to secund. acuminate 117 

Stem-leaves more or less crowded, im- 
bricate, but with more or le?s spreading 

or secnnd tips 1 16 

116. Stem-leaves turgidly imbricate and 
secund, rugose, narrowly lanceolate- 
acuminate from a broadly oblong 
base, glossy; apfx distinctly serrate; 
cilia two; annulus pre-^sent Rkylidmm, p. 197 

116. Stem-leaves close or loosely im- 
bricate, not sectind, broadly ovate 
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or rounded with an obtuse apex, 
olive or grayish-green, apex faintly 
crenutate: cilia three: annulus none. Hypnum, p. 302 
117. Alar cells nol at all or but very little 

difiercntiated ; plants distantly and ir- 
regularly pinnate; leaves squarrose or 

spreading-secund Rkytidudelphus, p. 195 

117. Alar cells distinctly differentiated; plants 

closely pinnate; leaves circinate-secund. . Ctenidium, p. i94 

118. Plants large, to 15 cm., closely and 
regularly pinnate; leaves linear- 
acuminate from a broadly ovate 
base, stem-leaves plicate, f ale ate - 
secund; cilia 3 or 4 Plilium, p. 303 

118. Plants large to quite slender, simple 
OT pinnate, mostly irregularly 
pinnate; leaves ovate-to cordate - 
lanceolate, shortly to slenderly acu- 
minate, generally ct rein ate- secund 

in two series Stereodon, p. 304 

119. Leaf-cells very narrowly prosenchyma- 

tous, alar cells mostly not differentiated; 

leaves oblong to linear, short pointed, or 

ovate- to linear-lanceolate, acute to 

long acuminate or piliferous Isaplerygium, p. 316 

119. Leaf-cells not so narrow, alar cells 

broader, hyaline and thin-walled; leaves 

broadly lanceolate to oval, more or less 

long acuminate PlagiofheciuiH, p. 321 

BRACHYTHECIACEAB (120-126) 

120. Capsule practically erect and sym- 
metric; seta papillose; inner peris- 
tome much shorter than the outer.. Homalotbtciella, p. 330 

120. Capsule generally inclined or hori- 
zontal, unsymmetric; peristomes of 

equal length 121 

121. Leaves with several deep sulcations Camptothecium, p. 331 

121, Leaves smooth or but shallonly sul- 

eate 122 

122. Operculum conic, sometimes rost- 
rate; alar cells differentiated Brachytbecium, p. 33^ 

122. Operculum long rostrate; alar cells 

few or not differentiated 123 

123. Autoicous; branches and leaves often 

complanate. leaves mostly only slightly 

lanceolate, more or less long acuminate: 
costa rarely ending in a spine on the back 
of the leaf; cells narrow, smooth; seta 

smooth Rhynchoslegmm, p. 354 

123. Dioicous: seta generally papillose; costa 
sometimes ending in a spine on ihe back 

of the leaf 124 

124. Leaves very concave, not at all or 

but weakly plicate, ovate to oblong. 

more or less abruptly acuminate or 

piliferous; costa not ending in a 

spine; cells narrow and smooth.,. Cirnpliylluiii, p. 345 
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124. Not with the characters combined 
as above 125 

125. Stem and branch-leaves oFten disMmtlar. 
stem -leaves ovate-to triangular-cordate 
or rounded triangular-oval, obtuse to 
somewhat acuminate: COSta often ending 
in a spine; leaf-cells very narrow and 
smooth 12fi 

125. Stem-leaves more or less concave, ir- 
re^larly plicate; cells elongated-rhom- 
boid to el on gated- hexagonal ; branch- 
leaves rough on the back by papillae or 
tooth-like projecting cell-angles; seta 

very rough Bryhnia, /•. 35i 

126. Leaves not or very little concave, 

never plicate; seta mostly rough. . . Oxyrhynchium, f. 347 
\26. Leaves more or less concave, most- 
ly distinctly plicate ; seta mostly 
smooth F.Mrltynehitim. p. }50 

127. Mostly not aquatic, sometimes submerged but 

yet floating Fissidcns, p. 79 

127. Aquatic, filiform, and floating. Octodkeras. p. 86 
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Order I. SPHAGNALES. Peat Mosses. 

Characteristic peat mosses, in bogs, usually either in water 
or water- soaked, monoicous or dioicous, deeply cespitose, the 
tufts constantly growing upwards at the same time that the 
plants are dying from below and often thus giving rise to deep 
beds of peat, the tufts light grayish-green or sometimes yel- 
lowish, often more or less tinted with red above : stems with- 
out rhizoids, usually composed of an outer cuticular sheath 
consisting of one to three or four layers of large lax cells, an 
intermediate wood cylinder composed of prosenchymatous 
cells with usually thickened walls, and a central pith of lax 
parenchymatous cells; branches symmetrically fascicled, 
usually partly divergently spreading and partly slender and 
appressed-pendent ; leaves ecostate, unistratose, composed of 
large, hyaline, more or less elliptic cells with usually per- 
forated and spirally thickened (fibrillose) walls and separated 
by narrow chlorophyllose cells which meet at their ends to 
form a continuous network throughout the leaf; stem-leaves 
usually different in form from the branch-leaves, remote, often 
lacking entirely the pores and spiral fibrils, while the branch- 
leaves are usually porose, fibrillose, and more or less densely 
imbricated ; seta none but the capsule is borne upon an out- 
growth from the gametophyte termed a pseudopodium ; an- 
theridial flowers usually at the apex of specialized branches 
of the capitulum, the antheridia being pedicillate, globose, and 
solitary at the base of the bracts ; the archegonial flowers 
gemmiform, axillary in one of the upper fascicles, only one 
of the three or four archegonia developing, as a rule: capsule 
globose, castaneous, with a convex operculum, without annulus 
or peristome ; calyptra irregularly lacerate ; spores developed 
from the amphithecium, the columella from the endothecium. 

This order is a peculiar one comprising but one family 
{Sphagnaceae) which contains but the one genus {Sphagnum) 
with about 250 known species. The Sphagnums are cos- 
mopolitan in suitable habitats but are most abundant in the 
cooler temperate regions of Europe and North America, in ■ 
both of these countries often forming bogs of large areas. In 
North America there are known about 75 species, at least 20 
of these occurring in our range. 

I. SPHAGNUM [Dillenius] Hedwig. 

^iifi/>'(i<ra/ Key to the Species. 

a. Cuticular cells ol the stem and usually also of the divergent 
branches porose and spirally fibrose; branch-leaves with a hyaline 
entire border, concave, cucullate, obtuse but hardly truncate, 
b iCymbifolia). 

a. Cuticular cells of the stem and divergent branches not porose nor 
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fibrillose; branch-leaves usually truncate and toothed or fringed, 

rarely acute. e. 

b. Chi orophyl lose cells of leaves exposed either dorsally or ven- 

trally, or both. c. 

b. Chlorophyllose cells, as seen in cross- section, centrally placed 
and enclosed by the hyaline cells both dorsally and ven- 
trally. 4. 5L medi*m. 

Lateral walls of the chlorophyllose cells with fibrillose thicken- 
ings on the surfaces facing into the hyaline cells. 

1. 5. imbricalum. 
Lateral walls of the chlorophyllose cells smooth, 
d. 

' triangularly 



Chlorophyllose cells triangular o 

one or both faces free. 
Chlorophyllose cells elliptical, < 
rectangular, but not triangular 

f. Face of chlorophyllose cells free on the ventral surface; hya- 
line cells dorsally strongly convex, the interior celt-walls ad- 
joining the chlorophyllose cells smooth. 



a. (AculifoUa). 
yTre 



f. Face of chlorophyllose cells dorsally free; hyalin 

trally strongly convex, the interior walls smooth or papillose. 
k. 
Stem-leaves crose- or lacerate-limbriate at the broadly rounded 
apex, non -fibrillose. 10. 6'. limbriatiim. 

Stem-leaves not fmibriate but truncate or toothed at the apex, 
non-tibrillose. h. 

h. Stem-leaves Ungulate; plants usually reddish. 

1 1. S. wartuioiHi. 

h. Stem-leaves more or less equilaterally triangular or triangu- 
lar- lingul ate. i. 
Branch-leaves 5-seriate, when dry not lustrous. 

12. S. quinqucfarivm. 
Branch-leaves not 5-seriate. when dry sometimes lustrous. 

j. Siem-leaves usually non-fibrillose and non-porose; branch- 
leaves usually lustrous when dry. 13. 5. subniletu. 
j. Stem-leaves usually fibrillose and porose: branch-leaves not 

glossy when dry. 14. S. eafiillifotiUm. 

Hyaline cells of median dorsal leaf-surface of branch-leaves with 
about S very large pores, pores smaller towards the leaf-apex; 
chlorophyllose cells wilh the exterior walls strongly thickened. 

1. (Squarrosa). 
Hyaline cells with pores on median dorsal leaf-surface none or 
very few; chlorophyllose cells with exterior walls not strongly 
thickened. s. (Cuspidata). 

I. Branch-leaves mostly squarrose in apical half of leaf. 

6. S. squarrosum. 
1. Branch-leaves slightly or not al all squarrose. 

7. S. teres. 

Hyaline cells of stem-leaves non-tibrillose ; chlorophyllose cells 
of branch-leaves enclosed on both surfaces, the lumen sub-central. 



jyGoo^^lc 



OF WESTERN PENNSYLVANIA. 25 

elliptic; branch-leaves squarrose in their apical half. 

,, , , S. S. eompactum. 

Hyaline cells of stem-leaves fibrUlose; chlorophyllose cells of 

branch-leaves free on both surfaces; branch-leaves usually snb- 

secund. n. (SubMcitnda). 

n, Cuticular sheath of Stem 2-3-stratose. 

n. Cuticular sheath of stem.l-stratose. p. 

Stem-leaves small, not over 1 mm. long, fibrillose only towards 

apex; branch-leaves secund. 15. S. laricinum. 

Stem-leaves large, 1.5-2.0 mm. long, librillose to base or nearly 

so; branch-leaves not secund. " " '■-■-' •• 

p. Stem-leaves with hyaline border 

fibrils none or only in upper cells, i 
- '■' - ' with uniformly- hyalint 



q. Stem-leaves strongly auriculate. large, 1.5-2.0 mm. long, 6brillose 
•n upper two-thirds, at least, and at the base. 

17. S, gravelii. 

q. Stem-leaves non-auriculate or but slightly auriculate, usually of 
medium size, hbrillose in abokit upper two-thirds. 

r. Stem-leaves about 1-1.5 mm, long, with septate hyaline cells 

and fibrillose in upper half. 19, S. inundalum. 

r. Stem-leaves about 1.3-1. S (-2) mm. long, very little septate, 
librillose in upper two-thirds or to middle. 

20. 5. p»ngens. 
s. Branch-leaves about 1-2 mm. long, strongly undulate and with 
recurved tips when dry; dorsal pores of upper hyaline cells re- 
stricted to cell-angles. 8. S. Ttcurvum. 
s. Branch-leaves when dry weakly undulate, scarcely recurved, about 
1 mm. long, the upper hyaline cells wiih pores both in the cell- 
angles and along the sides. 9. S. parvifoliHUi. 

1, Sf^gnum imbricatutn (Hornschuch) Rtissow. 
(S. attsiini Snllivant). 
(Plate I) 
This species occurs in bogs and wet moors in Euroite and 
i^siaand in North America from I-ahrador to Alaska and south 
to Louisiana. In otir region it is represented by the following 
variety. The typical form, as compared with the following 
variety, has usually more yellowish or brownish denser tufts 
with the shorter comal branches more erect aud the divergent 
branches more densely-leaved and more ascendinjj;: while the 
hyaline cells of the stem-leaves are only sparsely comb-fibril- 
lose on the inside face of the lateral walls: otherwise the char- 
acters of variety and species are identical r 

a. Sphagnum imbricatum variety Bublaeve \A'anistorf. 

(5. austini var. glaucnm f. squarrosuhim Roell). 

Rather densely cespitose, large, usually more or less 

glaucous-green, grayish or yellowish below; stems rather 

stout, with us about 4-8 cm. long, the wood-cylinder greenish 

or yellowish and surrounded by a cuticular sheath of usually 
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four layers of thin-walled, large, fibrillose, and porose cells, 
the innermost largest; stem-leaves about t-1.8 mm. long, 
widely and bluntly Ungulate, somewhat concave, the upper 
half rounded and with an erose-fimbriate margin, the base 
more or less auriculate; hyaline cells of stem-leaves usually 
non-fibrjilosc and non-porose, a few often septate, the upper 
median more or less rounded-hexagonal, the basal elongate, 
the insertion-cells small and brownish-incrassate ; branches 
usually four, two or three spreading, tumid, about 1.5 cm, 
long, the rather shortly tapering apex pendent, the comal 
branches short and more or less erect-spreading, often obtuse, 
the pendent branches closely applied to the stem, very slender; 
bianch-leaves 2-3 mm, long,. broadly ovate, very concave, the 
margins involute, the apex abruptly and bluntly tapering, 
cucullate and more or less widely squarrose-spreading ; the 
hyaline cells of the branch-leaves broad, fibrillose, ventrally 
with a few large round median pores, with small pores in the 
angles, dorsally with large round or elliptic pores at the cell- 
angles, the large pores usually equalling about one-third the 
width of the hyaline cell ; the basal hyaline cells of the branch- 
leaves are distinctly comb- fibril lose on the inner lateral side of 
the wall adjoining the chlorophyllose -cells; in cross-section 
the chlorophyllose cells are widely trapezoidal, the ventral wall 
widest and almost or quite as wide as the lateral walls, the 
dorsal wall exposed between the highly convex dorsal walls 
of the hyaline cells and usually one-third to one-half the width 
of the lateral wall ; the cuticular sheath of the branches con- 
sisting of one layer of rectangular, fibrillose, porose cells: fruit 
not seen, but spores of .S". imbricatum are stated to be yellowish, 
smooth, and about .025 mm. in diameter. 

This variety is probably well distributed in regions where 
the typical form occurs. 

Crawford: Pymatuning Swamp, near I..inesvine, May 12, 
1908. O. E. J. (Figured.) 

Mercer : Near Houston Junction, July 12, 1902. J. A. S. 

2. Sphagnum affine Renauld and Cardot. 

(S. imbricafum var. affine Warnstorf.) 

(Plate I) 

Densely cespitose, usually bluish or glaucous-green above 

and more or less yellowish below: stems robust, sometimes as 

much as a decimeter in length, usually much less, densely 

branched; cuticular sheath distinct, three-layered, the inner 

layer with the largest cells, the outer cells usually densely 

spirally fibrillose and 2-6-pored; stem-leaves large, 1.6-2.2 

mm. long, about two-thirds as wide, widely spatulate, the 

rounded upper half somewhat concave, erose-fimbriate ; hyaline 
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cells of stem-leaves usually weakly fibrillose in their upper 
half, porose dorsally, the hyaline cells below non-fibrillose, 
the pores large and few; branches usually 4, one or two of 
these very slender, pendent and rather closely appressed to the 
stem, the divergent ones horizontally spreading, with drooping 
tips, rather swollen below, tapering towards the apex, the 
branches often 2 cm. long; branch-leaves 2-3 mm. long, 
broadly ovate, bluntly and cucuDately short-pointed, the whole 
leaf very concave and with more or less involute margins, 
the apex dorsally scabrous by the erosion of the outer cell- 
walls ; hyaline cells of the branch-leaves rather wide, spirally 
fibrillose on both sides, with large well-defined pores of one- 
third to one-half the cell-width and confined mainly to the 
cell-angles; chlorophyllose cells in cross-section widely trape- 
zoidal, the wider face being ventrally ex|>osed and more than 
or at least half of the width (dorsal-ventral) of the smooth 
lateral walls, the dorsal face exposed and rather wide; the 
cuticular cells of the branches porose and densely fibrillose: 
fruit not seen. 

In bogs and swampy borders of ponds and streams. 
Kurope and in North America from Canada to Florida. Quite 
common in our region but mostly referred in the past to 
S. cymbifolium. 

Beaver : Bog 1 mile north of New Galilee, Sep- 

tember 10, 1906. O. E. J. 
Center : In Rhododendron thicket along headwa- 

ters of Laurel Run, Tusseys Mt.. Jtily 15, 
1909, and in open bog. Bear Meadows, 
September 21, 1909. (Figured.) O. E. J. 
Clearfield : Boggy woods, a few miles north of 

Cherry Tree, July 12, 1908. O. E. J. 
Crawford : In Tamarack bog near Linesville, May 12, 

1908. O. E. J.; Bog near Mud Lake, 
Hartstown, May 29-31, 1909. O. E. J. 
and G. K. J. 
Jefferson : Miss Kate Stoy. 

Lycoming : Bog near William sport, July 16, 1908. 

O. E. J. 
Mercer : Near Houston Junction, July 12, 1902. 

J. A. S. 
Westmoreland : Along small shaded stream, on Laurel 
Hill Mts., Mellon's estate, New Florence, 
September 8-11, 1907. O. E. J. 
2a. Sphagntim affine forma aqiiarrosula Warnstorf is a 
strong growing form with the upper half of the leaves of the 
branches when dry strongly squarrose. All gradations be- 
tween the typical form and the squarrose form are to be found 
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in our region. A packet of specimens quite characteristically 
of the squarrose form is as follows: 

Cambria: On boggy plateau near St. Lawrence, July 24. 

1908. O. E. J. 

(Mixed with S. recurfiim Schwaegriclien ) . 

3. Sphagnum lattfoliutn Hedwig. 

{S. pa/usire Linnaus; i,'. cvnibifoliuiii Ehrhart). 

{Plate 1) 

Densely cespitose, usually robust, bluish or glaucous- 
green to yellowish: stems rather stout, usually 8-10 cm, long, 
sometimes 2-3 dm. long, the cuticular sheath composed of 
3-4 layers of inflated cells, the innermost of which are the 
largest, the outer layer being rectangular, fibrillose and porose. 
the wood-cylinder being us\ially yellowish or brownish; stem- 
leaves large, about 2 mm. long and 1.25 mm. broad, sometimes 
3 mm. long, spatulate-lingulate, the broadly ronnded apex 
somewhat erose-fimbriate, below narrowly hyaline-bordered, 
ihe insertion composed of browni.sh and incrassate cells; lower 
hyaline cells of stem-leaves sometimes septate, non-porose, 
non -fibrillose, those of the upper one-half or two-thirds of the 
leaf fibrillose and porose as are the branch-leaves also, towards 
the apex the hyaline cells much broader relatively, often as 
broad as long; branches in different plants variable, 1-2.5 
cm. long, more or less turgid below, acutely tapering at the 
apex, usually two spreading with drooping tips and two 
pendent and clo.sely appressed to the stem, the comal short, 
ascending, more or less blunt; the branches in cross-section 
showing a layer of inflated cuticular cells which are rectangu- 
lar, porose, and fibrillose; branch-leaves usually about 2 mm. 
long, sometimes 3 mm., widely ovate, very concave, the mar- 
gins involute, the apex abruptly and bluntly tapering, cucul- 
late, at back somewhat scabrous with the erosion of the outer 
cell-walls, when dry the leaves being more or less closely 
imbricate; hyaline cells of branch-leaves broad, fibrillose, 
ventrally porose with large lateral pores mainly confined to 
the cell-angles, the pores often equalling one-third the width 
of the cell, dorsally the pores somewhat smaller and more 
elliptic and lateral, mostly in the cell-angles; in cross-section 
the chlorophyllose cells are narrowly barrel-shaped or some- 
what trapezoidal, exposed on both faces, being ventrally nearly 
flush with the ventral surface of the hyaline cells but the latter 
dorsally very convex and projecting much beyond the chloro- 
phyllose cells, the lateral walls of the chlorophyllose cells 
smooth; perichjetial leaves very large, broadly oval, cucullate, 
hyaline-bordered, rounded obtuse at apex : capsule at maturity 
considerably exserted above the comal tuft ; spores yellow. 
.028-.033 mm,, mature in mid-s 
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In bogs, margins of quiet rivers and lakes, wet places in 
woods, etc. ; a cosmopolitan, occurring in North America from 
Labrador and Alaska south to British Columbia and Florida. 
In our region not uncommon. 

Allegheny : Vicinity of Pittsburgh, 1902. Otto Hairy. 
Crawford : Bog near Mud Lake, Hartstown, May 29-31, 

1909. O. E. J. and G. K. J. 
Erie : Eastern end of Cranberry Pond, Presque Isle, 

May 8-9, 1906. O. E. J. 
3a. Sphagnum latifolium variety squarrosulum (Nees and 

Hornschuch) New Combination. 
(S. cyiiibifolium var. squarrosulum Nees and Hornschuch). 
As compared with the typical species this variety has 
usually a darker or more bluish-green color; the leaves have a 
more abruptly narrowed apex, the apical third of the leaf es- 
pecially in the comal branches being rather abruptly squar- 
rulose. 

Probably with a world-wide distribution with tiie typical 
form but in our region more common and apparently more 
partial to less decidedly boggy situations. 

Beaver : Bog one mile north of New Galilee, June 22, 

1908. O. E. J. 
Blair Rhododendron Park, Lloydsville, October 19, 

1901. J. A. S. 
Center : Headwaters of I-aurel Run, Tussey's Mt., 

near Shingletown, July 15, 1909. O. E. J. 
Crawford : Pymatuning Swamp, near Linesville, August 

19, 1904. O. E. J. (Fruiting specimens). 
Fayette : Near Falls in crevices of rock-bed of river, 
Ohio Pyle, September 1-3. 1906. O. E. J. and 
G. K. J. (Figured). 
Indiana : Boggy banks of Cush Gushing Creek, near 

Cherry Tree, July 12, 1908. O. E. J. 
Snyder : Bog near Richfield, July 17, 19(W. O. E. J. 
3{i. Sphagnum latifolium variety brachycladum (Schliephacke) 
New Combination. 
(S. cymbifoliwm var. v'trescens forma brachyclada Schlph.). 
Bluish-green or glaucous, yellowish below ; branches short 
and closely placed along a short stem, giving the plant a con- 
gested appearance; leaves rather loosely imbricated and at 
their tips slightly squarrulose. 

Center : In bog at Scotia, in the "Barrens," September 22, 
1909. O. E ,J. 
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4. Sphagnum medium LimpHcht. 

(S. cymbifolinm van compacium Russow ; 5. compact iiiit riridei). 
(Plate II) 

Deeply cespitO!;e up to 8-10 cm., gray-green to bhiisli- 
greeii, rose-red to purple-red above, brownish or somewhat 
bleached below; stems rather densely branched, the cuticiilar 
sheath consisting of 3-5 layers, distinct, the outer cells small- 
est, porose and weakly fibrillose, the wood-cylinder castaneous 
to rose-red, thick-walled; stem-leaves about 1.5 mm. ions';, 
(1-2 mm.), broadly lingulate-spatulate, the upper 
margins and the broadly rounded apex fimbri- 
ate: the upper hyaline cells of the steni-ieaves 
usually fibrillose and dorsally porose; branches usual- 
ly short, two slender and appressed to the stem, pendent, 
and two horizontally spreading or somewhat up-curved, thick- 
fusiform, the comal and upper more or less obtuse, the lower 
short-pointed; cuticular cells of branches densely fibrillose, 
porose; branch-leaves usually densely but sometimes loosely 
imbricated, 1..S-2.0 mm. long, broadly ovate, very concave, 
cucullate, the apex dorsally rough by erosion of the celt-n-alls. 
the margin consisting of one or two very narrow cells which 
are often eroded away and the edge left more or less dentate; 
hyaline cells of the branch-leaves rather densely fibrillose, 
dorsally with a few rather large pores usually confined to the 
cell-angles; chlorophyllose cells in cross-section small, elliptic. 
central, enclosed deeply on both sides by the hyaline cells, the 
lateral walls smooth: capsule considerably exserted; spores 
stated to be .024-.028 mm., somewhat rust-colored, finely 
punctulate. 

In bogs, etc. Almost cosmopolitan ; in North America oc- 
curring from Newfoundland to Alaska south to British Co- 
lumbia and Florida, 

Center : In a sink-hole pond in the Barrens, near Scotia, 
July 17 and September 22, 1909. O. E. J. 
(Figured). 

5. Sphagnum compactum [Roth] Schwaegrichen, 
{Plate II) 
Densely cespitose, gray-green or glaucous-green, some- 
times brownish above, below whitish or grayish-brown, com- 
pactly and closely short-branched: stems stout, low, in ours 
4-8 cm. high, with a cuticular sheath of usually 3 layers of 
cells, the outermost cells largest, non-fibrillose, the wood- 
cylinder decidedly castaneous or sometimes yellowish ; stem- 
leaves very small, 0.6-0.8 mm. long, broadly to equilaterally 
triangular-lingulate, the apex concave and broadly rounded or 
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truncate, erose-denlate, the margins rather widely hyaline- 
liordered; hyaline cells of stem-leaves broadly rhomboidal, 
non-porose, non-fihril!ose ; branches short, usually not over 1 
cm. long, 3 or 4 to a fascicle, one or two thick, horizontally 
spreading or somewhat upcurved, the others slender and ap- 
pressed-pendent ; branch-leaves when dry with the upper half 
of the leaf more or less squarrose-spreading, large, 2-3 mm. 
lonp, ovate, concave, the margins narrowly bordered, the upper 
margins involute and often slightly erose-ciliate or erose-den- 
tate, the apex erose-dentate and cucullate; hyaline cells of 
branch-leaves rather broadly rhomboidal, fibrillose, dorsaily 
witli several large, roimd pores irregularly scattered and also 
in the cell-angles, the pores about two-fifths as wide as the 
ceil, sometimes a few oval and lateral, ventrally the pores 
^mall. oval, and located in the cell-angles; in cross-section the 
chlorophyllose cells are elliptic, enclosed both dorsaily and ven- 
irally by the moderately convex hyaline cells; cuticular cells 
iif the branches large, short-rectangular, with one large apical 
liore: fruit not seen. 

hi bogs and wet woods, widely distributed in the North- 
ern Hemisphere, in North America occurring from the Arctic 
regions south to the northern part of the United States. Rare 
in our region. 

Center; Margin of bog under Phtus rigida, "Barrens," near 
Scotia, September 22, 1909, O. E. J. (Figured). 

6. Sphagnum squarrosum [Persoon] Schwaegrichen. 
(.v. Icres var. squarrostim Warnstorf; S. crassiselum Bridel). 

Loosely cespitose, bluish- to yellow-green : stems long, 
loosely branched, with wood-cylinder hyaline to greenish or 
yellowish, cuticular sheath distinctly 2-3-layered ; stem-leaves 
broadly oblong-lingulate, the apex broadly rounded and erose- 
fimbriate, the leaves very narrowly bordered, slightly auricu- 
late. non-fibrillose, the hyaline cells above short and broad; 
branches 4 or 5, two or three tumid, horizontal, the leaves on 
the lower two-thirds of the divergent branches with squarrose 
tips; branch-leaves ovate-lanceolate, very concave, the apex 
acuminate with involute margins, margins narrowly hyaline- 
bordered; hyaline cells of branch-leaves richly fibrillose, on 
both sides with numerous large round pores of about one-half 
the width of the cell; in cross-section the chlorophyllose cells 
fiee on both surfaces, narrowly rectangular to trapezoidal, 
when trapezoidal with the wider face dorsal, the faces thick- 
walled, the lumen more or less elliptic, the hyaline cells strong- 
ly dorsaily convex: spores yellowish and finely roughened, 
about .022 — .025 mm. in diameter. 

In usually shaded locations in swamps, boggy springs, 
along woodland streams, etc., in Europe, and, in North 
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America, from the Arctic regions to the northern part of the 
United States. In our region reported in Porter's Catalogue 
as follows: 

Cambria : T. C. Porter, (Porter's Catalogue). 

Huntingdon: T. C- Porter, (Porter's Catalogue). 

7. Sphagnum teres (Schimper) Aongstroem, 
(S. squarrosum var. Icres Scliimper; S. porosum Lindberg). 
This species is represented in our region by a plant per- 
haps best regarded as the following variety, which differs from 
the typical form of the species mainly in having the divergent 
branches more or less squarrose rather than distinctly terete: 

7a. Si^iagnum teres variety subteres Lindberg. 

(.S". teres var. subsquarrosum Warnstorf). 

(Plate II) 

Weakly and loosely but quite deeply cespitose, yellowish- 
green to distinctly yellowish: stems up to 15 or even 20 cm. 
long, slender, the cuticular sheath usually three-layered, the 
outer cells perhaps a little the largest, non-fibrillose. usually 
not distinctly porose, the wood-cylinder strong, yellowish or 
rarely castaneous; stem-leaves large, about 1.5 mm. long, 
broadly Ungulate, the margin narrowly hyaline-bordered, the 
broadly rounded to somewhat truncate apex erose-dentate. the 
base often slightly auriculate ; hyaline cells of stem-leaves non- 
(ibrillose, non-porose, in the lateral portions of the basal half 
of the leaf often septate, the upper hyaline cells about as broad 
as long ; branches 3 to 5 to a fascicle, usually two appressed- 
pendent and very slender, the others widely divergent but 
somewhat recurved, rather slender, about 1-1.5 cm. long; 
branch-leaves when dry imbricate but with the apical half of 
some of them squarrose, the leaves usually 1.5 mm. long, ovate, 
concave, the narrowly hyaline-bordered margin involute to- 
wards the apex; hyaline cells of branch-leaves short, wide, 
both ventrally and dorsally fibrillose, and with a few large 
round pores about half as wide as the cell and usually located 
in the cell-angles ; in cross-section the chlorophyllose cells in 
the apical third of the leaf trapezoidal to barrel-shaped and ex- 
posed both dorsally and ventrally, wider on the dorsal face, to- 
wards the base of the leaf sometimes triangular and exposed 
only dor.'ially; cuticular cells of branches rectangular and 
apically porose: spores not seen but said to be brownish, papil- 
lose, and about .025 mm. in diameter. 

In bogs, wooded swamps, etc., in Europe and, in North 
.America, in Canada and the northern United States, probably 
distributed widely with the type form. In our region known 
only as follows: 
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Crawford: In tamarack bog one and one-half miles south- 
east of LinesvilTe, June 7, 1904, (Figured) and 
June 12, 1905. O. E. J. 

8. Sphagnum recurvum Beauvois. 

(.S". inlermcdiutii Hoffman; S. apkulatum Lindberg). 

(Plate II) 

Loosely but deeply tufted, pale green to greenish- or 
whitish-yellow; stem light green, slender, long, in our region 
often up to 3 dm, long, the cuticiilar sheath rather indistinct 
and consisting of 3 or 4 layers of small or medium-sized rather 
thick-walled cells; stem-leaves small, about O.5-0.8(-1.0) 
mm. long, equilaterally triangular to ovate-triangular, obtuse 
and slightly erose-denticulate ; hyaline cells of stem-leaves 
rather small, mostly non-fibrillose and non-porose, towards the 
base on each side of the leaf more or less septate and narrowing 
to form a very wide border, which abruptly narrows above but 
reaches almost to the apex ; branches usually 4, two very 
slender and app re ssed- pendent, two somewhat larger and ir- 
regularly spreading; cuticular cells of the branches elongate- 
rectangular, perforate and somewhat recurved at the apex, like 
those of the stem non-fibrillose; branch-leaves lance-ovate, 
imbricate, in our region ranging from 1-2 mm. long, when 
dry, with undulate margins, fiexuose and with a recurved apex, 
when moist straight and erect-appressed, tapering to a rather 
narrowly obtuse apex with two or three teeth, the margin in- 
volute above; hyaline cells of branch-leaves fibrillose and 
porose, above the middle rather narrow, ventrally usually with 
large pores in the cell-angles of about one-third the width of 
the cell, dorsally with small end-pores or sometimes a very 
lew rather distinctly ringed lateral ones; in cross-section the 
hyahne cells are ventrally quite convex, the chlorophyllose 
cells triangular or rarely trapezoidal, usually exposed only on 
the dorsal face; perichietial leaves large, broadly oval, con- 
cave, pointed: spores smoothish, yellow, about .025 mm. in 
diameter. 

A cosmopolitan species occurring in North America from 

Newfoundland to Labrador and south to the Gulf States. In 

our region quite common but perhaps mainly to be regarded 

as belonging to the following variety : 

8a. Sphagnum recurviun variety amblyphyllum (Russow) 

Warnstorf. 

{S. amblyphyllum Russow). 

The variety has the stem-leaves more distinctly spatulate- 
triangular, with a more rounded and somewhat erose-denticu- 
late apex; the cuticular sheath is less plainly differentiated 
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and the cells are more incrassate than in the typical form of 
the species. All possible intergradations are represented by 
the specimens examined: 

Cambria : Boggy plateau near St. Lawrence, July 24 

1908. O. E. J. 
Center : In Rhododendron thicket, Bear Meadows, Sep- 
tember 21, 1909, and bogs in "Barrens" near 
Scotia, July 17, and September 22, 1909. O. 
E.J- 
Crawford : Around Mud Lake, Hartstown, May 29-31, 

1910. O. E. J. andG. K. j. (Figured). 
Indiana : Along margin of stream near Cherry Tree, 

July 11, 1908. O. E. J. 
Jefferson : Kate Stoy. 

Mercer : Bog, Half-moon Swamp, June 12, 1906. O. E. J. 
9. Sphagnum parvifolium (Sendtner) Warnstorf. 
(5. angustifolium Jensen ; S. brnnfoUuui Roell ; S. rectin-um var. 
parvifolium Warnstorf: S. atublyphylhim var. pan-ifoUum 
Warnstorf). 

(Plate III) 

Softly and loosely cespitose, yellowish- to grayish-green, 
or brownish above: stems slender, usually at least 10-12 cm. 
high, the wood-cylinder yellowish and without any distinctly 
differentiated ciiticular sheath: .stem-leaves small, usually 
0.5-07 mm. long, equilaterally triangular to somewhat tri- 
angular-lingulate, the apex rounded or somewhat truncate, 
erose-dentate, the hyaline border narrow above and very wide 
below; hyaline cells of stem-leaves non-fibrillose, non-porose, 
a few septate towards the base on each side of the median 
region; branches 3-5, two being slender and appressed -pen- 
dent, two or three short, .^-9 mm. long, divergent, recurved 
at the tips; branch-leaves lance-ovate, about 1 mm. long, con- 
cave, the uniformly narrowly hyaline-bordered margin involute 
towards the narrowed, slightly truncate-erose apex, leaves 
when dry more or less undulate, loosely imbricate, with widely 
spreading or recurved tips; hyaline cells of branch-leaves 
narrow, fibrillo.se, ventrally with rounded medium-sized pores 
in the cell-angles, dorsally with rather smaller round pores in 
the cell-angles or sometimes also in rows laterally; in cross- 
section the chlorophyllose cells triangular and only dorsally 
exposed, or more usually trapezoidal and free on both faces, 
the dorsal face wider, the hyaline cells more convex ventrally: 
fruit not seen. 

In bogs, swamps, etc., probably widely distributed. In 
North America known from Connecticut and New Jersey to 
Washington State. In our region known from one locality 
only: 
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Blair : Springy mountain slope. Rhododendron Park. 
Lloydsville. October 18, 1901. J. A. S. (Figured). 
', 10. Sphagnum fimbrUtum Wilson. 

{Sphagnum subiilafiiiii Bruch). 
(Plate III) 

Loosely cespitose, grayish-green to yellowish-brown: 
stems rather slender, usually 4— .i cm. high, sometimes much 
longer, in cross-section showing a cuticular sheath of 2-3 
layers of cells, the cells of the outer layer largest and porose; 
stem-leaves very widely obovate-spatulate. about 0.7-1.0 mm. 
long, wider above up to 0.6-0.8 mm., the upper half broadly 
rounded and erose-fimbriate; hyaline cells of stem-leaves non- 
fibrose, non-porose. very wide above the middle of the leaf, 
towards the base often one- to several-septate, the hyaline 
border towards the base widening to about one-third the width 
of the leaf on each side; fasciculate branches 3 or 4, usually 
two slender, arcuate, and decurved. and up to 2.5 cm. long, tMe 
other one or two pendent, rather closely appressed to the stem, 
filiform; branch-leaves closely imbricated, shortly ovate- 
lanceolate below to slenderly lanceolate above, concave, the 
upper margin incurved, the apex narrowly truncate and 
dentate; hyaline cells rather small with four to six fibrils, 
ventrally with a few round pores which are often almost as 
wide as the cell, dorsally with more numerous lateral pores 
above one-third as wide as the cell ; in cross-section the 
chlorophyllose cells trapezoidal, free on both surfaces, the inner 
surface widest, the hyaline cells extending convexly consider- 
ably beyond them on the dorsal face ; cuticular cells of branches 
without distinct necks; perichsetial leaves large, obtusely 
ovate: spores stated to be smooth, yellowish-brown, about 
.02,S-.030 mm. in diameter. 

Usually in low-lying bogs and marshes, or along the bor- 
ders of streams, Europe, Asia. South America, and, in North 
America, from the Arctic regions through Canada to the north- 
ern part of the United States. Apparently rare in our region. 

Crawford: Pymatuning Swamp, near Linesville. June 7, 
1904. O. E. J. (Figured). 
11. Sphagnum wamstorfii Russow. 
(S. aciitifoliiiiii var. grticHc Russow). 

In swampy meadows, margins of bogs, etc., in Europe 
and, in North America, from Newfoundland to Pennsylvania 
and westward to the Pacific States. The species varies from 
bright green to yellowish or from red to purpUsh. Only the 
green variety has thus far been found in our region, its char- 
acters being as follows: 



jyGoo^^lc 



36 A MANUAL OF MOSSES 

11a. Sphagnum warnstorfii variety virescens Russow. 
(Plate III) 

Rather densely cespitose, bright green above, bleached or 
yellowish below: stems in our specimens from about 5-12 
cm, high, the wood-cylinder green to red and surrounded by 
a cuticular sheath of three layers of inflated cells, the middle 
cells usually being the largest; stem-leaves about 1 mm. long, 
broadly lingulate, not auriculate, rather abruptly rounded to 
a narrowly erose-dentate somewhat concave apex, the margin 
very broadly hyaline-bordered below but abruptly narrowing 
above and continuing rather narrow to the apex; hyaline cells 
in upper half of stem-leaf broad, many of them once (or twice) 
septate, in the lower half of leaf the hyaline cells broad only 
in a narrow median strip Hanked on both sides by narrow 
elongate cells, usually all hyaline cells of stem-leaf non- 
fibrillose and non-porose; fasciculate branches usually 4, two 
very slender and closely appressed-pendent, and two hori- 
zontally divergent, rather slender, somewhat recurved, about 
1-1. ,T cm. long, the comal branches short, obtuse, ascending 
to erect; branch-leaves rather indistinctly five-ranked, when 
dry with more or less spreading tips, ovate-lanceolate, con- 
cave, 1.5-2.0 mm, long, the margins uniformly narrowly hya- 
line-bordered and involute to the <|uite narrowly acuminate 
and truncate-erose apex; hyaline cells of branch-leaves richly 
librillose, ventrally with one or two large round median pores 
of one-half to two-thirds the width of the cell, these pores 
usually more numerous towards the margin of the leaf, 
dorsally with quite numerous, small, elliptic, ringed pores in 
the angles and along the sides of the celt; in cross-section the 
chlorophyllose cells narrowly trapezoidal with the ventral face 
v.ider, both faces usually free, sometimes enclosed dorsally, 
the hyaline cells. being dorsally quite convex; the cuticular 
sheath of branches with long rectangular cells with indistinct 
necks and apical pores : spores for the species stated to be dark 
yellow, minutely roughened, and about ,02,^-.030 mm. in 
diameter. 

In our region known only from one locality, as follows: 

-Mercer : Xear Houston Junction, July 12, 1902, J. A. S. 

(Figured). 
12. Sphagnum quinquefarium (Lindberg) Warnstorf. 

(Spha_^nuiu acutifolinm var. quinquefarium Lindberg). 
(Plate III) 

Pale green or yellowish-green, mostly more or less rose- 
tinted above, but in our region not rose-tinted so far as yet 
known, deeply and densely cespitose: stems up to 10 cm., 
often forking, densely fasciculately branched, in cross-section 
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showing a yellowish or pale wood-cylinder, the cuticular sheath 
composed of 3 or 4 layers of large cells; stem-leaves lingulate- 
triangular from a wide slightly aiiriculate base, rather large, 
about 1.2-1,8 mm. long by about tliree-fifths as wide, rounded 
above to a narrowly erose-truncate apex, the margins narrowly 
hyaline-bordered and somewhat involute towards the apex, 
towards the base widely bordered ; hyaline cells of stem-leaves 
in median basal portion and towards the apex widely rhom- 
boid, in the upper half of the leaf septate, usually faintly fibril- 
lose and occasionally porose, in the lateral basal portion 
septate, rapidly becoming very narrow outwards and merging 
there into the broad hyaline border ; branches usually 4 or 5 
in a fascicle, usually 2 or 3 widely divergent, the comal short, 
dense, and widely ascending to erect; branch-leaves oval to 
ovate, about 1.5 mm. long, concave, with involute narrowly 
hyaline-bordered margins, above quickly narrowed to a rather 
broad dentate-truncate apex; hyaline cells of branch-leaves 
large, fibrillose, below ventrally with a few small rounded pores 
in the cell-angles, the median lateral cells with a few larger in- 
distinct pores, dorsally above with characteristic more or less 
elliptic pores of about one-third the width of the cell and 
situated in the cell-angles or along the sides; in cross-section 
the chlorophyllose cells rather broadly triangular, ventrally 
free hut dorsally enclosed between the highly convex hyaline 
cells; cuticular cells of branches large, inflated, with a distinct 
neck and apical pore: spores stated to be smooth, yellowish, 
and about .021-.025 mm. in diameter. 

In bogs, etc., in Europe and, in Xorth America, from New- 
foundland to New England and south along the mountains to 
the Carolinas. Rare in our region. 

Clinton: Along Hyner's Run above Hyner, July 14, 1908. 
O. E. J. (Figured). 
13. Sphagnum plumulosum Roell, Warnstorf. 
(S. siibnitctts Russow and Warnstorf; S. aciilifoliiim var. sub- 

nilens Dixon). 

(Plate IV) 

Densely cespitose, pale to gra.^s-green. usually reddish to 
violet above: stem in typical specimens 10-15 cm. high, but 
in our region usually about 6-8 cm. high, the wood-cylinder 
green to red, the cuticular sheath distinct, 2--4-layered, with 
the outer ceils largest: stem-leaves large, 1-1.5 mm. long, 
broadly triangular lingulate, the apex erose-truncate and 
toothed, the hyaline border of margin narrow above, very wide 
helow; hyaline-cells of stem-leaves broadly rhomboidal to- 
wards the apex and in median basal portion of leaf, towards 
lateral basal portions rapidly much narrower and septate, all 
non-fibrillose and non-porose ; branches 3-5 in a fascicle. 
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usually two of these variously di\ er^ent. rathtr slender, terete, 
about 1-1,3 cm. long, the others very slender and appressed- 
pendent : branch-leaves ovate, concave, about 1.3 mm. long, the 
narrowly hyaline-bordered margin towards the apex involute, 
the blade towards the apex gradually narrowed towards an 
erose-dentate point, the leaves when dry imbricate with more 
or less of a metallic lustre, not distinctly 3-seriate; hyaline 
cells of branch-leaves librillose. rather broad, ventrally with 
usually two or three median. large, round, ringed pores about 
one-third to one-half as wide as the cell, occasionally a few 
pores also in the cell-angles, dorsally with about 6-10 ellip- 
tic pores about one-third as wide as the cell and situated along 
the sides and angles of the cell; in cross-section the chloro- 
phyllose cells small and shortly sub-rectangular to triangularly 
trapezoidal, situated much nearer the ventral leaf-surface with 
the wilder ventral face free, the narrower dorsal face free or 
enclosed between the dorsally highly convex hyaline cells; 
cuticular cells of branches inflated, short, with a distinct neck 
and terminal pore: spores stated to be yellow, papillose, about 
.O2f'~.O30 mm. in diameter. 

In bogs, swamps, etc.. widely distributed in the cooler 
l>arts of the Northern Hemisjihere. in \orth America occurring 
from Newfoundland to Alaska and south to New Jersey and 
Pennsylvania. In our region apparently represented only by 
the fallowing variety, more properly a form, as follows: 
13ii. Sphagnum plumulosum variety viride W'arnstorf. 
(S. siibuileii.1 var. viri<tc Warnstorf). 

This form differs from the typical species in that the tuft- 
are low and entirely green or often bleached out below. 

Ill deep, shaded swamps and bogs within the range of the 
type. 

Crawford: Shaded boggy margin of Mud Lake. Harts- 
town. May 2')-3\, IWA O. E. }. and (i. K. 
J. (Figured). 

14. Sphagnum capillifolium | Ehrhart | lledwig. 
{S. iiciitifoliniii lEhrhartl Russow and W'arnstorf). 
The typical form of this sjiecies has green to pale or vari- 
ously reddish to purplish tufts with often short stout stems 
^nd a hyaliue to yellowish or reddish wood-cylinder; the other 
characters are as described below for the variety viride. to 
which variety our single collection belongs, although in Por- 
ter's Catalogue the species is reported, as follows; under the 
name S. aciilifoliiiiii Ehrhart : 

Cambria : Cresson, James. (Porter's Catalogue). 
[luntingdon: Warrior's Ridge, Porter. (Porter's Cata- 
logue ) . 
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I4(;, Sphagnum capiMifolium variety viride (Warnstorf ) New 

Combination. 

(5. •jiiifif.:iliiin var. I'lWrfc Wanistorf), 

(Plate IV) 

Rather densely cespitose, low, yellowish above, greenish 
tr yellowish-green below, lacking the reddish tinges so often 
characteristic of the species: stems slender, in our region 
usually 5S cm. long, in cross-section showing a yellowish 
wood-cylinder and a distinct cnticiilar sheath of 2-4 layers 
of large bnt non-porose cells; stem-leaves oval-triangular to 
lingulate-triangiilar. 1-2 mm, long, always widest at the base, 
towards the apex abruptly narrowed to a truncate apex with 
a few teeth, the upper margin usually somewhat involute, the 
margin narrowly hyaline-bordered, the border sometimes wider 
at the base; hyaline cells of stem-leaves largely ouce-scptate, 
especially below the middle, those of the upper half of the 
leaf usually more or less completely fibrillose and sometimes 
distinctly laterally porose; branches fairly numerous, usually 
in fascicles of four, two spreading-recur\-ed and two appressed- 
pendent and very slender; the cuticular sheath of branches 
composed of cells with a distinct neck and terminal pore; 
branch-leaves 1-2 mm. long, ovate-lanceolate, when dry hard- 
ly secund but with slightly spreading tips, concave, with in- 
\oIute margins above, uniformly narrowly hyaline-bordered, 
the narrow apex somewhat erose-dentate ; hyaline cells of 
branch-leaves rather slender, abruptly fibrillose, with small 
somewhat elliptic pores at the cell-angles, sometimes also 
lateral pores of a similar character between the angle-pores on 
t^ioth sides of the leaf, while towards the margin of the leaf 
the pores are often larger and more numerous; in cross-sec- 
tion the chlorophyllose cells are more or less trapezoidal, 
unusually short, free on both surfaces but the hyaline cells 
projecting far beyond them both ventrally and dorsally, es- 
pecially dorsally ; perichfetial leaves said to be very large and 
broadly ovate: spores yellow, smoothish. 

In boggy situations throughout Europe and North 
America, occurring also in Asia, South America, and in the 
regions of the South Pacific. In our region not common. 

Fayette : In hollows along rocky river-bed above the 
falls, Ohio Pyle, July 4, 1908. O. E. J. 
(Figured). 
15. Sphagnum contortum Schultz. 
(S. subsecttitdttm var. contortum Huebener;5'. laricinum Spruce). 

Loosely cespitose, green to brownish or yellowish, some- 
limes more or less purplish above: stem about 6-12 cm. high, 
the wood-cylinder reddish to brownish, surrounded by a dis- 
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tinct two-layered slieatli of inflated cells; stem-leaves small, 
about 1 mm. long, broadly Ungulate or triangiilar-lingulate, 
the hyaline border much broader towards the base, the apex 
broadly rounded and more or less concave, cucullate, and 
erose-fimbriate; byatine cells of stem-leaves in upper third 
fibrillose, short and broad, ventrally with a few cells in the 
angles, dorsalty with more niimerons small ringed pores along 
the sides of the ceil, very few of the hyaline cells septate, the 
lower ones long and narrow ; fasciculate branches 3-5 to a 
fascicle, usually two slender and closely appressed pendent, 
two divergent and recurved; branch-leaves about 1.5-2 mm. 
long, broadly ovate to lanceolate, more or less sharplj' acumi- 
nate, the upper margin involute and narrowly hyalme-bord- 
ered, leaves when dry more or less subsecund and sublustrous; 
hyaline cells richly flbrillose, slender, ventrally almost pore- 
less, dorsally with small ringed pores more or less completely 
arranged in bead-like rows, the pores most numerous towards 
upper margins of leaf; in cross-section the chlorophyllose cells 
narrowly barrel-shaped, with both faces free and their walls 
there somewhat thickened : cuticular celts of bratiches apically 
porose: spores not seen but reported as .020-.030 mm. in 
diameter, yellowish-brown, finely roughened. 

In swampy meadows, along ditches, margins of bogs, etc., 
in Europe and, in North America {from New England to 
Eastern Pennsylvania and Ohio. Not heretofore reported from 
our region but a specimen collected by J, A. Shafer. October 
20, 1901. at Ohio Pyle, Fayette County, is evidently very close- 
ly related to this species, differing, however, in having the 
stem-leaves about .7-.8 mm. long, with the margin uniformly 
narrowly hyaline-bordered and the hyaline cells fibrillose to 
below the middle of the leaf. 

16. Sphagnum platyphyllum (Sullivant) W'arnstorf. 

(S. aiiriculatum Aongstroem ; S. isophyllum Russow). 

(Plate IV) 

Loosely cespitose, brownish- to grayish-green: stems in 
our region up to 10 cm. high, slender, rather weak and sparse- 
ly branched ; stem in cross-section showing a usually brown- 
ish wood-cylinder, with a distinct cuticular sheath of rather 
small, thin-walled, and usually uni-porose cells; stem-leaves 
large, usually 1.3-2.0 mm. long, oval to oblong from an 
auriculate base, very concave, the apex blunt and a little 
toothed or erose, the margin narrowly and uniformly bordered; 
hyaline cells of the stem-leaves in lower half to two-thirds of 
the leaf non-fibrillose and non-porose but some of them sep- 
tate, in the upper half or one-third of the leaf the hyaline cells 
flbrillose and on both sides with lateral rows of small pores; 
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branches usually 3, sometimes 4, usually 2 spreading with 
recurved tips, one or two being pendent and very slender; 
branch-leaves broadly ovate, very concave, usually 2-3 mm. 
long, the apex toothed, the margin more or less incurved and 
with a narrow and uniform border; in cross-section the chloro- 
phyllosc cells barrel-shaped, free on both surfaces, the hyaline 
cells about equally convex on both sides; hyaline cells fibril- 
lose, with numerous small lateral pores on both sides; when 
dry the leaves towards the base of the spreading branches 
more or less sub-secund; spores stated by Warnstorf to be 
.023-.028 mm, in diameter, yellowish and finely papillose. 

In turfy swamps and bogs in Europe and \orth America, 
extending in the latter country from Alassachusetts to Louis- 
iana, also to Ohio. In our region apparently rare. 

Butler : Open swampy pasture along Brush Creek, near 
Crider's Corners, April 26, 1908. O. E. J. 
(Figured). 

17. Sphagnum auriculatum Schimper. 
(S. ^raveiii Russow, p. p. — Warnstorf; S. subsccnndiim var. 

intermedium Warnstorf). 

(Plate IV) 

Densely cespitose, grayish or glaucous green, light yellow 
below: stems rather short (In our specimens about 5 cm.), 
densely branched; branches in fascicles 3-5, two or three of 
these drooping from a horizontally spreading base, terete and 
rather thick, up to 1 cm. long, the other one or two slender, 
and rather closely appressed to the stem ; in cross-section the 
cortical cells distinct, in one layer, the outer cells of the central 
axis much thickened and small; stem-leaves large. 1,5-2.0 
mm. long, about half as wide, concave, from the distinctly 
auriculate base oval-lingulate, the rounded apex narrowly 
toothed, somewhat ciicullate, the margin narrow and of equal 
width from base to apex; cells of the stem-leaves fibrillose 
to the base or nearly so, only rarely septate, ventrally with 
rather large poorly defined pores in the cell-angles, rarely 
none, dorsally with numerous distinct pores along each side 
of the cell, the pores circular to elliptic and about one-fourth 
the width of the cell; retort cells of the branches with a dis- 
tinct neck and terminal pore; lower branch-leaves large, about 
2 mm. long, widely ovate, about 1.5 mm, wide, very concave, 
the margins more or less involute, the apex somewhat spread- 
ing, narrowly toothed, the upper leaves more closely imbri- 
cated and lanceolate: cells of branch-leaves ventrally with 
rather few large indistinct angle-pores, dorsally with numer- 
ous distinct pores in a row along each side, as in the stem- 
leaves the hyaline cells usually with 8-10 spiral fibrils, the 
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border of 2-4 thick-walied, linear-jirosenchjmatous ceils; 
chloroiiln Hose cells in cross-section barrel- shaped with both 
ends exposed: fruit unknown. 

Ill wooded swamps and wet shaded places, Europe and 
Xorth America. Xot yet widely collected. 

Fayette : In pools and wet cavities in shaded rocky 

bed of river near falls. Ohio Pyle, June 
14. 19(te. O. E. J. (Figured). 

We St morel and : On springy shaded hillside, Laurel Hill 
Mts., Mellon's estate. New Florence, Sep- 
tember 9-11, 1907. O. E.J. 
IS. Sphagnum subsecundum Xees. 
(Plate V) 

Moderately densely ces])ilose, green to yellowish or 
brownish: stems 5-20 cm. long, with a dark or purplish-brown 
wood-cylinder, with a cuticular sheath of one layer of moder- 
ately inflated cells; stem-leaves small, about 0.6-^.8 mm. long. 
broadly short-lingulate, somewhat auriculate, the margin 
broadly hyaline-bordered below, the border narrowing and be- 
coming fimbriate towards the broadly erose-fimbriate apex. 
the upper half of the stem-leaves often distinctly concave and 
more or less cucullate; hyaline cells of the stem-leaves broad 
above, usually all non- fibril lose, rarely a few septate, some- 
times porose: of the 3-5 fasciculate branches two or three 
are variously divergent, short, usually 6-8 mm. long, slender 
and sometimes flagelliform; branch-leaves small, 1-1.5 mm. 
long, very concave, broadly ovate to lanceolate, acuminate to 
a narrowly truncate and 3-5-toothed apex, the margins uni- 
formly narrowly hyaline-bordered, involute, when dry closely 
imbricate to more or less sub-secund ; hyaline cells of branch- 
leaves narrow, richly fibrillose, ventrally non-porose, or with 
a few small non-ringed pores in the cell-angles, dorsally with 
numerous small ringed pores along the sides of the cells ; in 
cross-section the chlorophyllose cells narrowly barrel-shaped, 
relatively rather large as compared with the hyaline cells, free 
on both faces, the hyaline cells but slightly convex on either 
side: spores not seen from our region, finely papillose, yellow- 
ish, and .025-.028 mm. in diameter. 

In wet meadows, swamps, ditches, bogs, etc., in Europe 
and in Asia and, in North America, from Newfoundland to 
Alabama, In our region rare and approaching the variety 
brachycladum Warnstorf in having stem-leaves more or less 
cucullate and the divergent branches often only about 5 mm. 
long. 

Erie : In bog at south end of Cranberry Pond, 

Presque Isle, May 8-9, 1906. O. E. J. 
(Figured). 
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Westmoreland : In springy places along old road, Mellon's 
estate, near New Florence, September 8- 
11, 1907. O. E. J. 

19. Sphagnum inundatum Kussow, Warnstorf. 

Densely and deeply cespitose, gray or yellowish-green; 
stems usually 15-30 cm. long, more or less completely sub- 
merged; branches with moderately densely imbricate leaves; 
stem-leaves usually somewhat fimbriate at the narrow apex, 
little or not at all auriculate, fibrillose only above the middle; 
branch-leaves dorsally richly porose in lateral bead-like rows, 
ventrally with only a few pores located in the cell-angles. Other 
characters are as described for the variety auriculatum. 

In wet meadows, wooded swamps, bogs, etc. In cooler 

Europe, Asia, and North America. In our region, so far as 

now known, represented only by the following variety: 

19ii. Sphai^um inundatum variety auriculatum (Warnstorf) 

Roth. 

(S. coiitortum var. laxitm Roell). 

(Plate V) 

Only moderately cespitose, green: stems in our specimens 
only about 6-8 cm. high, only occasionally completely sub- 
merged; wood-cylinder greenish, surrounded by a cuticular 
sheath of one (occasionally unsymmetrically two) layer of in- 
flated more or less distinctly porose cells; stem-leaves 1.2-1.5 
mm, long, about three-fifths as wide, distinctly auriculate, to- 
wards the apex somewhat concave, the margins narrowly uni- 
formly hyaline-bordered and toward the apex involute, the 
narrow apex somewhat dentate but not fimbriate ; the hyaline 
cells of stem-leaves broad, towards the lateral portions of the 
base becoming narrower, usually septate, fibrillose at least as 
far down as the middle of the leaf, or farther, and usually also 
fibrillose at the base of the leaf, above ventrally with rather 
small distinct pores in the cell-angles and usually other less 
distinct lateral pores, above dorsally with small pores in cell- 
angles and numerously along the sides of the cells; of the 
usually 5 fasciculate branches two are pendent and the others 
short, usually 6-9 mm, long, variously widely divergent; 
branch-leaves when dry very lax and widely divergent, 1.5-2 
mm. long, ovate, very concave, with involute, narrowly and 
uniformly hyaline-bordered margins, the apex narrow and 
dentate-truncate; hyaline cells of branch-leaves rather long 
and slender, richly fibrillose, dorsally with laterally-placed 
bead-like rows of small pores about one-fifth as wide as the 
cell, ventrally with small ringed pores in the cell-angles, oc- 
casionally also a few laterally arranged indistinct pores; cuti- 
cular cells of branches large with a short neck and terminal 
pore; in cross-section the chlorophyllose cells narrowly elliptic 
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with about equally free and thickened faces: for the type of 
the species the spores are stated to be yellow and about .030- 
.035 mm. in diameter; of the variety the spores have not been 
seen. 

Center ; Headwaters of Laural Run. Tussey Mi., al>ove 

Shingletown. July l.S, 1909. O. E. J. 
Fayette : In pools and wet crevices in rocky bed of river 
above falls, Ohio Pyle. September 1-4, 1906. 
O. E. J. and G. K. J. (Figured). 

20. Sphagnum pungens Roth. 

(S. coiilorlum var. gracile Roelll. 

(Plate V) 

Rather loosely cespitose, bluish-green, when dry snh-lns- 
troiis above, yellowish or brownish below: .stems rather stout, 
often forking, in our specimens up to 6 or 7 cm. high; wood- 
cylinder greenish or pale, enclosed in a one-layered cuticniar 
slieatli which in places is iinsymmetrically often two-layered; 
stem-leaves broadly Ungulate, about 1-1.5 mm. long, at base 
about three-fifths as wide, somewhat auriculate, 
the uniformly narrowly hyaline-bordered margin some- 
what erose-fimbriate towards the broadly rounded 
erose-dentate apex; the hyahne cells of stem- 
leaves broad, rarely septate, distinctly fibrillose in upper 
two-thirds of leaf, ventrally with a few indistinct pores in the 
angles and along the sides of the cell, dorsatly with numerous 
small pores arranged in lateral bead-like rows; of the usually 
4 fasciculate branches, two are slender and appressed-pendent 
while the other two are horizontally divergent and recurved, 
about 1-1.5 cm. long, the lower and median leaves of the 
divergent branches more or less widely squarrose, the upper 
ones imbricate so that the branch ends in a sharply acuminate 
point; branch-leaves broadly ovate to lanceolate, large, 1.8- 
2,6 mm. long, concave, the uniformly narrowly hyaline-bord- 
ered margins involute towards the acuminate few-toothed 
apex; hyaline cells of branch-leaves narrow, long, richly 
fibrillose, ventrally with a few indistinct pores in the cell- 
angles, dorsally with numerous small ringed pores about one- 
fourth to one-fifth as wide as the cell and arranged in bead- 
like rows along the sides of the cell; in cross-section the 
chlorophyllose cells relatively large, narrowly barrel-shaped, 
free on both faces, the hyaline cells not being markedly con- 
vex on either face; cuticular cells of branches long-rectangular 
with a short neck and a large apical pore: spores not known 
from our region. 

A more or less intermediate species between 5. inundatum 
»nd 5. auriculatum. Heretofore reported, so far as known to the 
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present writer, only from Europe, where it occurs in swampy 
meadows. 

Center : Bog in sink-nole, in pine-barrens near Scotia, 
July 17, 1909. O. E. J. (Figured). 
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Order II. ANDREAEALES. 

Small, monoicoiis (or dioicous), dark brown to almost 
black, when dry very brittle, mostly cespitose on yranile or 
slate rocks : stems slender, radiculose below, dichotomous, with 
fascicled branchlets, no central strand; leaves small, crowded, 
erect -spreading to often falcate- secund, nni-stratose to partly 
bi-stratose, thickish, often more or less [papillose, costate to 
ecostate, very opaque; cells small, incrassate: seta none, but 
represented by a pseudopodium from the gametophore ; capsule 
oval, opening by 4 (-8) vertical slits, the valves remaining 
united both above and below; spores and columella derived 
from the endothecium ; no air-cavity between the spore-sac and 
the capsule- wall ; calyptra torn at the base, delicate; spores 
large, about .034 mm. in diameter, chlorophyllose. 

This peculiar order is represented by but one family, the 
Andreaeaceae, which consists of only one genus, Andreaea\)e,ht- 
hart] Hedwig. There are about 90 species, alpine or sub-alpine 
and widely distributed; 13 species occur in North America, only 
^ of which, however, are to be expected in our range. 

1. ANDREAEA [Ehrhart] Hedwig. 

a. Leaves ecoslate. 1. A. rupcslris. 

3. Leaves costate. b. 

b. Leaf elonga te- lanceolate ; cosia filling only abont the middle one- 
third of the leaf-apex. a. A, rolhii Weber and 
Mohr. 
(A. ru/>cslris Roth). 
b. Leaf lanceoJale-snbulale : costa praclically filling, Ihe whole apex 

1. Andrea«a rupestris Hedwig. 

(A. petrophila Ehrhart). 

Densely cespitose, dark brown to blackish: stems slender, 
about 1.5-2.5 cm. high, usually branching, more or less erect; 
leaves when dry very brittle, crowded, small, ovate to lance- 
ovate, imbricated, often falcate-secund from an erect base, 
usually obtuse, entire, margin incurved; no costa ; (the leaves 
are so dense that they usually require bleaching in a solution of 
caustic potash before the leaf-celts can be made out under the 
microscope) ; basal leaf-:Cells narrow-rectangular, very incras- 
sate, sinuose, above becoming shorter, the median and upper 
cells rounded and angular-oblong, longitudinally seriate, 
dorsally strongly papillose: fruit similar to that of Sphagnum 
in being enclosed in the perichaetium until mature, when it is 
quickly exserted on an outgrowth from the tip of the leafy 
shoot similar in appearance to a short seta and termed the 
pseudopodium ; calyptra very thin and irregularly torn at base ; 
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capsule oval, opening usually by four perpendicular slits along 
Ihe sides but remaining united at apex and base; columella 
persistent; spores smoothish, mature in late spring. 

Cosmopolitan in mountainous or hilly regions on non- 
calcareous exposed or dry rocks. In North America from the 
Arctic regions south to northern United States. Occurs in 
northeastern Pennsylvania and in northern West Virginia. 
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Order III. BRYALES. True Mosses. 

This order comprises numerous mosses of various habit: 
the endothecium gives rise to the sporogeiious tissue, which 
surrounds an inner sterile tissue, loose in Archidium, but form- 
ing the columella in the rest of the Bryales; the spore-sac is 
separated from the wall of the capsule by a more or less high- 
ly developed air-cavity; there is no pseudopodium but there is 
a more or less elongated true seta ; the outer wall of the 
archegonium after some growth is ruptured, thus forming a 
basal vaginule and an apical calyptra; capsule cleistocarpous 
or, more usually, with a definite operculum and then often with 
a single or double peristome : the order is conveniently divided, 
according to the position of the sporogonium upon the leafy 
shoot of the gameiophyte, into the acrocarpous mosses (sporo- 
gonium at the apex of the leafy shoot) and piciirocarpons 
mosses (sporogonium lateral upon the leafy shoot), 
Acrocarpi. 

The acrocarpous mosses comprise about thirty families of 
the Bryales widely distributed and numerous in number of 
i^pecies. For the analytical key to the acrocarpous mosses 
see the general key to the genera of mosses at the beginning 
of the book, p. 

Family I. ARCHWIACEAE. 

Autoicous, sometimes paroicous or synoicous, rarely 
dioicons: small terrestrial plants, closely gregarious and form- 
ing broad mats; stems erect, with central strand, below bear- 
ing rhizoids; leaves of the shoots and also the basal leaves 
minute, spreading, distant, linear-lanceolate, acuminate, flat, 
entire, the costa ending in the point ; pericliKtial leaves much 
larger, imbricated, more or less linear-acuminate from a 
lanceloate base; leaf-cells smooth, prosenchymatous or some- 
times sub-vermicular to parenchymatous: capsule sessile, 
spherical, terminal, non-operculate ; columella none; spores 
commonly 16 — 20, about .200 mm. in diameter. 

One genus only, the characters being as given for the 
family, comprising about 26 species, distributed widely in the 
temperate zones. Six species are native in .North America, 
but only one is likely to be collected in our region. 

1, ARCHIDIUM Bridci. 
1. Archidium ohioense Schimper. 
Occurs on the ground in meadows and fields throughout 
eastern United States from New Jersey to Kansas and from 
Minnesota to Louisiana. Not yet reported in our region, but 
to be expected, as it occurs in eastern Pennsylvania and in 
Ohio. 



jyGoo^^lc 



OF WESTERN PENNSYLVANIA. 49 

Family II. DICRAN-ACEAE. 

Aiitoicous or dioicous; large to minute, mostly cespitose: 
stem with a central strand, often thickly covered with rhizoids. 
mostly densely leafy, branched; leaves often falcatc-secund, 
mostly acuminate to narrowly linear from a broader base, 
nsually more or less smooth and shining, usually costate; costa 
-ometimes dorsally serrate, heterogenous; leaf-cells sometimes 
mammillate, the basal ones enlarged and mostly transparent, 
alar cells often much larger and either hyaline or brownish, 
the central leaf-cells short to rounded, mostly smooth; 
perichfetial leaves often sheathing: seta usually erect and long; 
capsule mostly unsymmetric, usually cernuous, when dry often 
curved and sulcate; annulus present or absent; peristome 
simple or rarely none; when present the peristome teeth are 
16 in number, approximate, united below into a basal mem- 
brane, usually two-parted to the middle, or beyond, into linear 
or. awl-lil<e divisions, no longitudinal lines, but the teeth 
minutely striate or papillose on the dorsal face, rarely smooth, 
inner face yellow with one or two longitudinal lines and with 
more or less projecting trabecule; operculum more or less 
long-rostrate; calyptra usually cucullate. 

Key to Ihc Centre. 



Cells of tosia in cross 


section liomogeoeous; perisiome- 


broad flat, undivided, mr 


stly smooth, rarely none. 




6. Seligi-ria. 




cross-section heterogeneous; teeth 


ron'. prolonged, mostly t 


vO'parted, striate or papillose. 



b. .\lar cells not differenliated. i. Bruchia. 

b. .Mar cells differentiated. e. 

Cells of the lamina smooth, d 

Cells of the lamina mamiltate on the free surfaces. 

d. Capsule mostly long-necked; stomata numeron> in the neck 

or in middle of capsnie-wall. e. 

d. Capsnie with a short neck or none: stomata few or none. 

e- 

Calyptra mitrate; operculum either not deciduous or el^e not dif- 
ferentiated, f. 
Calyptra cucullate: operculum deciduous. 2. Tr,-malodon. 
i. Capsule immersed, erect, without a neck, apiculate. 

(SforUdera) 
!. Capsule immersed or slightly exserted, with a distinct neck, 

more or less cernuous, rostrate. 1. Bruchia, 

Capsule mostly unsymmetric, not erect. 7. DicrancUa. 
Capsule symmetric" and erect. h. 

h. Operculum not differentiated. ^ Plciiridiuiii. 

h. Operculum differentiated. 1. 

Upper areolation rounded-quadrate; capsule plicate or furrowed, 
nor plicate. 4- Ditrirhutn. 

Upper areolation more or less elongate: capsule neither furrowed 
nor plicate. S- Ccratodon. 
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j. Capsule with 8 [urrotvs and 8 ridges; leaf-cells not mainmillate. 

8. RhtUxlowisio. 
j. Capsule not furrowed nor ridged; leaf-cells strongly mam- 
millate. lo. Oreotvrisia 

k. The 16 peristome -teeth cleft only to about the middle. 

1. 
k. The 16 peristome-tecth cleft to the base; alar cells reaching to the 
COsta. 13. Dicranodontimn. 

I. Peristome-teeth united at base to form a tube, deeply in- 
serted; capsule strumose. 9. Oncophorus. 
I. Peris tome 'teeth not forming a tube, only slightly inserted; 
capsule rarely siriimose. 10. Dicraniim. 

1. BRUCHIA Schwaegriclien. 

Atttoicous or paroicons ; gregarious : green protoiiema per- 
sistent but sparse; stem short with a central strand; leaves 
long-canaliculate-subniate, from an oval to lanceolate base, 
erect to secund; costa broad and flat, filling the subulate 
acumen; laminal cells rectangular; seta short; capsule pyri- 
form, immersed or slightly exserted, with a more or less long 
neck, more or less cernuous, rostrate; operculum none; 
calyptra covering one-third or more of the capsule, mitrate, 
unsymmetrically cleft. 

A widely distributed genus of about 25 species, 14 of 
these being found in North America, two of the latter prob- 
ably occurring in our region. 

Key to the Species. 
a. ' Capsule ovoid-pyriform, collum very short. 

I. B. flrxvosa. 
a. Capsule ovoid-oblong, collum a Ittllc lonj;er. _ 

2," B. sullivanlii. 
1. Bruchia flexuosa (Schwaegricheti) Mueller. 

Gregarious, the green protenema persistent but not very 
conspicuous : stems about 2-4 mm. long, curved to erect ; 
leaves remote, small, lance-subulate, erect-spreading from a 
concave base, somewhat serrulate at the apex; leaf-cells long- 
rectangular, sub-papillose, alar not much different ; antheridia 
in axils of coma! leaves or in separate buds; seta short, stout, 
usually shorter than the erect, ovoid-pyriform, partially ex- 
serted, apiculate capsule; calyptra narrowly conic, mitrate; 
spores decidedly papillose, mature in May or June. 

On clay soil in fields from Minnesota to New England and 
south to the Gulf States. Occurs in eastern Pennsylvania and 
in Ohio and is to be expected in our range. 

2. Bruchia sullivantii Austin. 

Very close to B. flexuosa, from which it differs mainly in 
having shorter stems; the leaves narrowly lance-ovate, smooth 
or nearly so; the leaf-ceils shorter rectangular; the capsules 
vith a short and rather inconspicuous collum and altogether 
more nearly ovoid-oblong than pyriform. 
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On clay soil in fields from New England to Missouri, south 
to the Gulf States. Occurs in eastern Pennsylvania and in 
Ohio and so is to be looked for in our range. 

2. TREMATODON Richard. 

Auloicous, rarely dioicous ; low, singly disposed : stem with 
a large central strand and loose ground-tissue; leaves yellow- 
ish-green, narrow, abruptly to gradually lance-subulate, more 
or less crisped when dry; costa ending below the apex or 
percurrent; cells thin-walled, loosely elongate-hexagonal to 
rectangular or, above, rhombic -pentagonal or -hexagonal : seta 
yellow, erect, rarely tortuous to cygneous ; capsule with a more 
or less long tapering neck, moderately arcuate, the urn smooth ; 
anntilus differentiated ; peristome-teeth united below into a low 
basal tube, undivided and cribrose or two-parted to the base 
into hliform divisions, peristome rarely lacking; operculum as 
long as the urn, obliquely rostrate: calyptra inflated, cucullate, 
not ciliate. 

A cosmopolitan genus of about 70 species, of which about 
20 occur in North America. 2 of these in our region. 

Key to the Species. 
a. Collum as long as urn of capsule. i. T. ambieuus. 

a. Collum twice as long as urn, 2. T. longKollis. 

1. Trematodon ambiguus [Hedwigl Hornschuch. 

Densely ccspitose, light green to brownish-green: stems 
short, up to 1-2 cm. high, sparsely branched, erect to ascend- 
ing ; leaves abruptly linear-subulate from a concave ovate base, 
flexuoup, erect-spreading, the acumination canaliculate, serru- 
late at extreme apex ; costa narrow, percurrent ; basal leaf- 
cells laxly long-hexagonal-rectangular, hyaline, quickly nar- 
rowed above, in the .subulation becoming small, irregularly 
quadrate, chlorophyllose and, especially towards the apex, 
quite obscure, in the apex the lamina forming a very narrow 
and obscure margin along the costa; perichxtial bracts larger 
and somewhat gradually acuminate: seta bright yellow, lus- 
trous. 1-3 cm. long, flexuous; including the neck the capsule 
is clavate, arcuate-cernuous. bright orange-red; the neck and 
urn are each about 2 mm. long, the neck linear-cylindric, 
somewhat strumose at base on inner side, the urn narrowly 
oblong- to pyriform-cylindric; peristome-teeth 16, cleft or ir- 
regularly perforate, confluent at base; operculum about 1.5 
mm. long, obliquely subtilate-rostrate ; annulus large, re- 
voluble; autoicous, the antheridial cluster terminal on a basal 
branch: spores large, minutely roughened, mature in summer. 

In old fields and meadows, often in w^et sandy places, in 
Europe and, in North .America, from Canada to the northern 
United States. 
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Cambria: Cressoii. James and Porter. (Porter's Catalogue). 
2. Trematodon longicollis Richard. 

Cespitose, light green to brownish-green: stems erect, 
usually about 5 mm. high ; leaves abruptly linear-subulate from 
a concave ovate base, the sulnilation canaliculate, minutely ser- 
rulate at apex; costa percurrent ; leaf-cells as in T. aiiibi^tius; 
pericha^tial leaves qitite gradually long-acuminate: seta 
similar to T. atiibigiius; collum twice as long as the urn; urn 
more strictly oblong-cylindric; peristome- teeth 16, narrow- 
subulate, nodosely articulate, usually perforate rather than 
cleft. Otherwise very similar to T. aiiibiguus. 

Ill old fields, etc., on sandy or clayey soil, in Europe. Asia. 
and. in N'orth America, from New Jersey, Pennsylvania, and 
Ohio southwards. Xot yet reported in our region, but to be 
expected, 

.r PI.EVRIDIVM Bridcl. 

-Autoicous or paroicous. rarely synoicous: weak, green or 
yellowish-green, cespitose or gregarious: stem with a central 
strand, radiculose at base, perennial by means of fertile shoots 
below the apex and by means of sterile flagella; leaves mostly 
terminal, erect-spreading, sometimes secuud. linear-subuiate 
from a broader base, upwards weakly denticulate, sometimes 
thickly imbricated; costa varying from weak and ending be- 
low the apex to very broad and filling the whole acumen, often 
rough-serrate dorsally ; seta mostly very short and erect, rarely 
curved ; capsule mostly immersed and oval to ovate-globose, 
short pointed, sometimes obliquely so, cleislocarpous, without 
a collum; calyptra cucullate. cleft almost to the ai)cx on one 
side, covering scarcely half the capsule. 

.About 30 species widely distributed, mainly in temperate 
regions, on soil, .'^even species occur in N'orth America, at 
least two in our region. 

Key to Our Species 

a. PiTichxtial l^avts long .nntl gradually •^nbiilalr from a small oval 

base; anthcridia naked in ihe axils of ihe perichaftiai leave*. 

1. /'. siihulaluiii. 

a. Pericli.-etial leaves abruptly lonu linear-Piihnlntc from an oval base: 
anthcriiiia geniiiiifonii in tbe avil^ of tliv upper leaves. 

2. F. aluniifotiiim. 

I. Pleuridium subulatum (Hudson) Rabenhor>t 

{Phascum stibulaliiiii Hudson), 

Densely gregarious to cespitose, yellowish-green: stems 

usually simple, about 2-.S mm. high; stem-leaves lance-ovate, 

the lower shorter and more nearly ovate ; comal and perichsetial 

leaves much longer, more or less erect or subsecund, from a 
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small oval base gradually subulate-setaceous, nearly entire to 
minutely denticulate; costa wide, not well defined, practically 
filling the apex; basal leaf-cells rectangular tu more or less 
oblong- hexagonal, the upper cells often becoming linear and 
forming a more or less distinct margin to the cosla : seta ~liort, 
erect ; capsule oval or roundish, small but longer ilian i!ie seta, 
minntely obtusely apiculate. more or less castaneuus or yel- 
lowish when mature; caly|>tra cucullate, reaching abnut half- 
way down the capsule, short rostrate, split almost to apex; 
spores large, mature from A|>ril to June: antheridia naked in 
axils of the perichaetial leaves. 

On moist clayey or sandy soil in old fields, along banks of 
ditches, etc., in Europe. Asia an<i in North America, from New 
England to Wisconsin and south to Alabama. 

Washington: Linn & Sitnoittoii. (Porter's Catalogue). 
2. Pleuridium alternifonum | Dickson ; Kaulfussj Kabenhorst. 

Densely cespitose, yellowish-green: stems about 5 mm. 
hifjh, simple, or longer with flagelliform innovations up to 2 
cm. or more long; stem-leaves lance-ovate to lanceolate, about 
1 mm. long, the comal and perichsetial abruptly much longer; 
costa ending in the apex ; basal leaf-cells rhomboidal or rec- 
tangular, above rectangular, small, moderately incrassate; 
perich?ettal leaves up to 3 or 4 mm. long, abruptly narrowed 
from an oval base to a long linear-subulate acumen which con- 
sists largely of the excurrent costa and is finely and closely 
denticulate-muricate, the costa at base is broad and indistinct: 
seta very short, erect; capsule oval, at apex obliquely conic- 
apiculate, immersed, yellowish to brownish, cleistocarpous ; 
calyptra small, cucullate, split almost to apex; spores large, 
minutely roughened, mature in spring or early summer: auto- 
icotis, antheridial clusters gemmiform in axils of upper leaves. 

Sandy fields, roadsides, banks of ditches, etc., in Europe, 
southwestern Asia, and in central and eastern United States. 
Since this Manual went to press the species has lieen unexpect- 
ly found as follows : 

liutler : In .sandy meadow on south slope of hill 

two miles southwest of Glade -Mills. April 
20. l'H3. O. P.. J. and A. R. Millard. 

Westmoreland: In saudy-clav meadow on gently sloping 
hillside east of lllackburn. April 24, 1913. 
O. E. J.. C, K. J., and H. J. Sim. 
4. DITHICHIM ITimml Ham|>e. 

Dioicous or autoicous; mostly low. ces|)itosc, not radicu- 
lose, green to yellow-green, more or less shining: stem with a 
central strand, densely foliate, simple or little branched : leaves 
with a broad base, not sheathing, mostly long-caiialiculate- 
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subulate, imbricated to erect-sprcaciing or seciind, wlien dry 
tnostly a little curved or straight ; costa broad and flat, per- 
current or excurrent, usually Hlling the upper part of the 
acumen ; leaf-cells rectanfjular, more or less prolonged : seta 
elongate, erect ; capsule erect or a little ccrnuous, symmetric or 
unsymmetric, sometimes weakly arcuate, mostly ovate to 
oblong-cylindric, sometimes sulcate; peristome with a basal 
membrane, teeth mostly cleft to the base or nearly so into two 
linear-filiform portions, papillose, rarely weakly twisted to the 
left; articulations not projecting dorsally, sometimes coupled 
at the base of the teeth; annulus mostly serrate, revoUible; 
operculum mostly obliquely conic; calyptra reaching to below 
the middle of the capsule, 

A cosmopolitan genus of about 72 species, mostly growing 
on soil, about 20 species in North America, 3 of these occurring 
in our region. 

Key to the Species. 
a. Dioicoiis: perichnftial leaves more or less sliealhing. 

b. 
a. Autoieous. 3. D. pallidum. 

b. Capsule sonieivhat unsymmetrtc. subsiilcate. somewhat cer- 

noous. I. D. vaginaus. 

b. Capsule symmetric, smooth, crctt. 2. D. totlitc. 

1. Ditrichum vaginatis (Sullivant) Hampe. 
[D. tortile var. vaginans Grout; Trichostomnin vaginalis Sulli- 
vant: l-cpiotrichum vaginalis Schimper.) 

(Plate V) 
Densely cespitose. yellowish-green, lustrous: stems erect, 
ascending, about 5 mm. high, usually with erect terete sterile 
branches, sometimes up to 1.5 cm. high ; leaves 1-1.5 mm. long, 
close, erect-appressed when dry, not much spreading when 
moist, from an ovate concave base narrowed to a linear deeply 
canaliculate acumination, margins narrowly recurved, usually 
entire: costa strong, percurrent or rarely excurrent, compris- 
ing from one-third to one-half of the width of the acumina- 
tion; upper leaf-cells rectangular, mostly about 2:1. rather 
dense and incrassate, smooth, the basal larger, elongate-rectan- 
gular up to 6-8:1, moderately thin-walled, sub-hyaline or yel- 
lowish; perichxtial leaves larger, convolutely sheathing, above 
narrowing abruptly into a linear-subulate, canaliculate, entire 
acumination, the basal cells larger and laxer than in the stem- 
leaves: seta erect, flexuons. lustrous, yellowish to brownish, 
sinistrorse, about 1-2 cm. long; capsule brownish, about 1.5 
mm. long, narrowly to oblong-cylindric, rounded at base, little 
changed when old; lid about one-fourth the length of the urn, 
couic-rostellate obliquely, castaneous; annulus 2-3-seriate, 
wide: peristome-teeth linear subulate, imperfect, forked to the 



jyGoo^^lc 



OK WESTERN PENNSYLVANIA. 55 

liase or often united above, or irregularly cleft, deep casiane- 
iiiis. articulate: exotlitcial cells yellowish-incrassate, irregular- 
ly oblong to rectangular, the 4 or 5 uppermost rows much 
nnialler. rounded and obscure; calyptra cucullate, covering 
about one-half of the capsule; spores yellowish, smooth, about 
,015-,018 mm,, maturing in late fall or winter. 

Usually on sandy soil in hilly or mountainous districts. In 
Europe, and in North America, from Maine to Missouri and 
North Carolina. Not common in our region. 

Allegheny: Powers Run, September 14, 1905. (Figured). 
O. E. J. and G. E. K. ; Wildwood Road. March 
29, 1908. O. E. j. and G. K. J. ; Thornhill, De- 
cember 29, 1908. O. E. J. 

McKean : West Branch, September 6. 189i'). D. A. B. 

2. Ditrichum tortile (Schrader] Brockmueller. 

(Plate VI) 

Cespitose, yellowish-green, rather dull : stems short, about 
5-10 mm. high, erect or erect-ascending from a radiculose 
base, mostly simple, reddish ; leaves about 2.5-3.5 mm. long, 
closely appressed-erect to somewhat spreading, usually some- 
what secund or twisted, gradually lance-subulate and canalicu- 
late from an ovate-lanceolate concave base, margins more or 
less narrowly revolute, apex usually denticulate; costa strong, 
less distinct at base, in the upper portion constituting about 
one-third to one-half of the leaf-width, percurrent to slightly 
excurrent; basal cells rectangular to linear-rectangular, alar 
not different, rather thin-walled and hyaline, smooth, median 
smaller, mostly about 2:1, rectangular to quadrate, smooth, the 
apical sometimes bi-stratose; perichstial leaves more or less 
sheathing, otherwise similar to the stem-leaves: seta reddish- 
brown, shining, somewhat sinistrorse, erect, about 1 cm. long; 
capsule oblong to oblong-cylindric, reddish to pale brown, 
smooth, non-sulcate, not constricted below the mouth, abrupt- 
ly narrowed to the seta at base, the urn about I mm. long; 
annulus uni-seriate; peristome single, rather low, reddish, the 
16 teeth cleft into linear-subulate, distinctly trabeculate, some- 
what spirally twisted divisions, at base united into a very low 
membrane; operculum con ic-rostel late, usually more or less 
oblique; calyptra cucullate, pale; spores rather thin-walled, 
smooth, yellowish-petlucid, about .015-.018 mm., mature in 
late fall or in winter: dioicous. 

Not uncommon on clayey soil in fields, along roadsides, 
etc.. in Europe, Asia, northern Africa, and in the eastern half 
of North America from Labrador to the Gulf States. Not very 
common in our region. 

Allegheny : On wet clay in old quarry. Library P. O., April 
8, 1906, on dry rocky hillside. Powers Run, 
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April 18. l'X)6; Keown. November 14. 1909. 
( lMg;ured ). O. E. J. ; on clay bank. Wildwood 
Road, November 19. 1908. O. E. J. and G. 
K.J. 

3. Ditrichum pallidum [Schreber] Hampe. 
(Plate VI) 
I.oosely ccspitose, bright green: stems about 5 mm. high, 
more or less erect, or with a creeping base ; leaves erect-spread- 
inj^, sometimes .somewhat secund, from a lance-ovate base, pro- 
longed linear-subulate, concave, cliannelect towards the apex; 
costa strong. long-e.\current, denticulate towards the apex; 
basal leaf-cells laxly oblong-hexagonal, thin-walled, hyaline, tip 
to about .Ol.S-,017 mm., the median cells gradually much 
smaller, rectangular, forming but a narrow margin to the costa ; 
seta erect, yellow, slender, dextrorse and flexuous when dry, 
about 1-2 cm. long; capsule ovate-oblong, yellowish-red, 
ascending to horizontal, somewhat nnsymmetric. usually some- 
what strumose at base, about 2 mm. lon^, when dry and empty 
sub-arcuate and irregularly sulcate; peristome single, the 16 
teeth bifid deeply, united at base into a very low basal mem- 
brane, the prongs cylindric. nodose-articulate, finely papillose, 
reddish, about 0,5 mm. long; annulus compound, deciduous, 
bordered by two or three rows of small, rounded, reddish- 
pellucid cells; spores globose, papillose, about .017 mm., red- 
dish-pellucid, mature in early summer : operculum conic-ob- 
tuse, about 0.6 mm. long; calyptra smooth, cucullate, slenderly 
straight-rostrate, about 2.5 mm. long, the beak reaching about 
1.5 mm. beyond the tip of the operculum; antheridial clusters 
gemmiform in axils of the perichietial leaves. 

On bare soil, usually in woods. Europe, Asia, northern 
Africa, and, in North America, from Ontario to the Gulf of 
Mexico and westward to Kansas. Very common in our region. 
-Alleghcnv : Sandy Creek, May 8, 1904, Powers Run, 

May 10, 190.S Fern Hollow, Pittsburgh. 
June 18, 1907, and Douthett, December 
29, 1908. O. E. J.; Moon Township, 
April. 1902. J. A. S. 
Armstrong : Whiskey Hollow, West Kittanning. Au- 
gust 26. 1903. J. A. S. 
Eeaver : Beaver Falls, May 11, 1907. O. E. J. 

Center : Barrens, near Scotia, July 14, 1909, 

Tussey's Mountain, near Shingletown, 
July 15, 1909, and Matternville, Septem- 
ber 20, 1909. O. E, J. 
Crawford : Linesville, June 11, 1908. O. E. J. 

Fayette ; Ohio Pyle. May 30-31, 1909. O. E. J.; 
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Clieat Haven, September 3-6, 1910. O. E, 

J. and G. K. J. 
Lawrence : New Castle, 1906. Miss Siisan Gageby. 

McKeaii : Toad Hollow, Bradford, June 17, 1896. and 

Bennett, May 30. 1897. D. A. B. 
WashinjTton : Spier Station, May 20. 1907. O. E. J. 
Westmoreland: Laiirelville. May 30-31. 1903. J. A. S. ; 

Blackburn, June 13. 1908. (Figured). 

5. CERATODON Bride! 

Dioicons. rarely autoicons; cespitose, green to brown or 
reddish-brown, somewhat radiculose: stem 3-5-angled. with 
a central strand, thickly foliate, often bushy-branched; leaves 
erect-spreading, appressed and more or less twisted when dry, 
ovate to lance-linear, neither sheathing nor subulate-pointed, 
margin revolute; costa strong, percurrent or long-excurrent, 
with median guides; leaf-cells thick-walled, short-rectangular 
below, the upper quadrate to rounded, smooth ; perich^tial 
leaves distinctly sheathing; seta long and erect; capsule in- 
clined to horizontal, elliptic-ovate to oblong, piirptish to red- 
dish-brown, shining, when dry sulcate ; annulus spirally decidu- 
ons, 2 — 4-seriate; peristome-teeth 16, cleft nearly to the base 
into filiform divisions, united at the base into a tube, the 
teeth closely articulated below, less closely above, papillose; 
operculum conic, much shorter than the capsule; calyptra 
cue ul late. 

A cosmopolitan genus consisting of 27 species; 7 species 

1. -Ceratodon piirpurascens^Hedwig) New Combination. 
{Milium purpiireum Linnreus ; Dicranum purpiirasccits Hedwig; 

Ceratodon purptireus Bridei). 

(Plate VI) 

Densely and often rather deeply brownish- or reddish- 
cespitose, mostly green above and dark brown below: stems 
mostly branched, erect, about 1 cm. high, dying away below; 
leaves lanceolate to linear-lanceolate, carinate, the margins 
revolute to near apex: costa strong, percurrent. at base about 
one-sixth to one-fourth the width of the leaf; seta about l.S 
cm. long, erect, dark-castaneous, lustrous, twisted when dry; 
capsule oblong-linear, at first erect, later inclined to horizontal 
and more or less curved,' irregularly sulcate, strumose, about 
Z.^ mm. long, dark red-brown, lustrous, annulus distinct, re- 
voluble; peristome-teeth dark red below, basally confluent, 
papillose, weakly trabeculate to a Httle above the middle, bor- 
dered, hyaline above; operculum conic-elongate, about one- 
fourth the length of the urn, often somewhat cun^ed, usually 
darker brown than the urn ; calyptra cucullate ; exothecial cells 
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rather iin-rassate, irregularly elongate-hexagonal or rectangu- 
lar-oblonj^, two or three rows at the rim much smaller and 
darker; spores smooth, rather thin-walled, yellowish-pellucid, 
mature in May or June. 

Cosmopolitan on burnt-over ground, roadsides, vacant lots, 
roofs, bare clay soil, etc. Very common in our region. 

Allegheny : About 20 different collections examined 

from various localities. 
Heaver : Beaver, April, 1902. Miss Anna M. Deens. 

Butler : Buffalo Creek, near Winfield Junction, 

May 26, 1906. O. E. J. 
Cambria : Cresson, May 18, 1904. O. E. J. 

Center : Barrens, near Scotia, July 16, 1909, and 

on Bald Eagle Ridge, near Matternvilie, 
September 20, 1909. O. E. J. 
Clinton : Lock Haven, July 15, 1908. O. E. J. 

Crawford : Linesville, June 6, 1904, May 10-11, 1906, 

June 11-12, 1907. and May 12, 1908. O. 
E. J. ;Hartstown, May 29-31, 1909. O. E. 
J. and G. K. J. 
: On ^and-plain, Presque Isle, May 15 and 
June 10-11, 1905, and May 8-9. (Figured) 
and September 20-22, 1906. O. E. J. 
: Ohio Pyle, June 14, 1908. O. E. J. 
: Graceland Cemetery, New Castle, Miss 
Susan Gageby; in gorge below Ellwood 
City, June 26. 1909. O. E. J. 
: Langmade, April 26, 1896. D. A. E. 
: Ursina, May 12, 1905. O. E. J. 
: Hanlin, May 21, 1907, and Charleroi, 
April 24, 1908. O. E. J. 
Westmoreland : Hillside, May 19, 1906, and May 22, 1909, 
■"Shades," near Blackburn, June 13, 1908. 
O. E. J. 

6. SELIGERIA Dryologia Europaea. 

Autoicous: minute, gregarious, or cespitose, rupestral: 
stem simple or branched at base, rarely with long sterile 
shoots; leaves in 3 to 5 series, the lower minute and distant, 
the upper abruptly larger and canaliculate-subulate from a con- 
cave lanceolate base; costa often stronger above the base; alar 
cells not differentiated: seta mostly erect, but little longer than 
involucral leaves; capsule globose- pyri form, smooth; collum 
distinct; annulus none; peristome deeply inserted, or rarely 
none ; when present, teeth broadly lanceolate, usually entire, 
truncate or acute ; operculum obliquely rostrate ; calyptra cucul- 
late. 
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A widely distributed genus of about 15 species; 4 occur- 
ring in North America; 2 in our region. 

Key to the Species. 

a. Seta arcuate when moist; leaves with a long, acute, subulate 
acumtnatron. i. S. reeurvata. 

a. Seta erect when moist; leaves with a rather short, linear, sub- 
obtuse subulation. 3. S. calcarea. 

1. Seligeria recui^ata (Hedwig) Bryologia Europxa. 

(5". setocea [Wulfen] Lindberg). 

Densely gregarious, dark green, very small : stems short, 
about 1 mm. or less, simple or forking; leaves up to 1.5 mm. 
long, erect-spreading, flexuous, with a long, canaliculate, acute 
subulation from a lance-ovate base, the margins entire; costa 
long-excurrent, forming much of the subulation; basal leaf- 
cells thin-walled, pellucid, irregular or rectangular, above be- 
coming quadrate and incrassate ; perichsetial tubulose-sheathing 
at base, towards apex lance-subulate; seta long, yellowish, 
arcuate when moist, but when old and dry often erect, more 
or less flexuous ; capsule oval to subglobosc, erect, thin-walled, 
short-necked, red-mouthed, turbinate when empty; exothecial 
cells lax; no annulus; operculum about as long as urn (each 
about 0.4 mm.), straight, subulate-rostrate; peristome-teeth 16, 
lanceolate to linear, obtuse to acute, sometimes irregularly 
bilid at apex, free, smooth, orange-pellucid, reflexed when dry. 

On rocks in shade. Europe, Asia and, in North America, 
in Ontario, Pennsylvania, and in the Rocky Mountains. Oc- 
curs on limestone rocks in eastern Pennsylvania and may 
occur in similar habitats in central Pennsylvania. 

2. Seligeria calcarea [Dickson] Bryologia Europaea. 
Densely gregarious, dull, dark green: stems short, less 

than 1 mm., simple ; leaves short, less than 1 mm., the lower 
lanceolate, the upper from an oblong concave base abruptly 
narrowed to a shorter, linear, obtuse or sub-obtuse, entire 
subulation; costa rather flat, indistinct below, above obscure 
and tilling the whole apex; basal leaf-cells shortly rectangular, 
pellucid, thin-walled, above becoming irregularly quadrate to 
rounded or hexagonal, obscure, chlorophyllose, incrassate : seta 
straight, erect ; capsule erect, oval-pyrilorm, turbinate when dry 
and empty, brownish ; peristome-teeth 16, broadly lanceolate, 
rather densely articulate, flat, entire, smooth, orange-pellucid, 
reflexed when dry ; lid subulate-rostrate but considerably 
shorter than the urn ; spores mature in spring or early summer. 

On calcareous or chalky rocks. Europe and, in North 
America, in Vermont, Ontario, Pennsylvania, and Lake Winni- 
peg. Rare. In our region reported but once. 

Huntingdon: Warrior's Ridge. Porter. (Porter's Catalogue). 
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7. DICRANEU.A Schimper. 

Dioicous, rarely pseiidautoicous : mainly small, greyarioiis, 
or cespitose, terrestrial ; stem erect, thickly foliate, sparsely 
radiculose; leaves somewhat lustrous, from a sheathiag base 
abruptly subulate and squarrose-spreading. or from a non- 
sheathing base gradually hnear to subulate and stiffly erect to 
falcate-secund, mostly with plane edges; costa strong, mostly 
percurrent, often fiUing the acumen ; leaf-cells elongate-rectan- 
gular to linear: seta erect; capsule cernuous, unsymmelric, 
short, short-necked, often strumate, or erect and symmetric: 
peristome-teeth usually present, mostly unequally subulately 
2-3-cleft, papillose above, at the extreme bnsc united to form 
more or less of a basal membrane, exteriorly finely vertically 
striate; operculum conic-rostrate or obliquely long- rostrate, 
sometimes as long or even longer than the urn. 

A large and cosmopolitan genus of about 130 species ; about 
32 species in North America; at least 4 species in our region. 

Key to the Species. 
u. Costa wide and flat and not well-defined at base; peristome weak-. 

ly papillose: annulus often differentiated. b. 
a. Costa narrow and sharply defined at base: peristome densely 
papillDse;'annulut, not differentiated. e. 

h. Seta red. c. 

b. Seta yellowish. d. 

c. Leaves squarrose from a sheathing base, (P. crispa jEhrhart) 

Scliimper). 
c. Leaves not squarrose nor from a sheathing base. 

(D. cuTvata IHedwig) 
Scbimpert . 
d. Capsules erect and symmetric. i. D. dlsgeraidi. 

d. Capsules more or less cernuous. 2. D. heteromalla. 

e Leaves entire. 4- D. varia. 

e. Leaves serrulate or denticulate. 3. D. rufetceni. 

1. PicraneUa fitzgeraldi Renauld and Cardot. 
{D. heteromalla var. titzgeraldi Grout). 
(Plate VI) 
Rather densely cespitose, yellowish-green : stem 5-10 mm. 
long, mostly simple, erect, leaves crowded, erect-spreading, 
sometimes subsecund, about 3-3.5 mm, long, up to 0.5 mm. 
broad at base, from the lance-ovate base narrowing above 
into a long, canaliculate-subulate, denticulate apex; costa at 
base rather indistinct, about one-fourth to one-third the width 
of the leaf, strong above and constituting most of the acumina- 
tioii ; basal leaf-cells elongate-rectangular or sub-rectangular, 
reaching 8X55 microns, hyaline, a few in the extreme alar por- 
tion often quadrate, median cells quadrate :seta erect, yellowish- 
red, becoming quite dark brownish-red when old, about 7-8 
mm. long, when dry sinistrorse in the lower half and dextrorse 
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above; capsule erect, symmetric, about .6-.9X-25-.3 mm., ob- 
long, not constricted below mouth, smooth or nearly so even 
when dry and empty, when ripe brown ; peristome single, the 
teeth very slightly united below, cleft about half-way into 
linear-subulate prongs, sometimes sub-cribrose along the di- 
visural, articulate, longitudinally striolate-granulose, towards 
apex hyaline; spores minutely papillose, about .014~.017 mm., 
mature in late. fall or winter; operculum low-conic with an 
oblique rostrum. 

On soil, soil-covered rocks, etc., in the eastern and south- 
eastern parts of the United States. Not rare in our region. 
Allegheny: Schenley Park, Pittsburgh, August 16, 1905, 

McKees Rocks, August 27, 1905. and Fern 

Hollow, Pittsburgh, Riarch 8, 1908. (Figured). 

O. E. J. ; Wildwood Road, March 29, 1908. O. 

E. J. and G. K. J. 

2. DicranellaheteromaJla tDillenius] Schimper. 

(Dicramitii hcteroiiialliim Hedwig). 

(Plate VII) 

Cespitose, brigiit yellowish to dark green; stem erect or 
ascending, 0.5-3.0 cm. tall: leaves numerous, lance-subulate, 
concave, 2-3 mm. long, denticulate towards the apex, usually 
also denticulate dorsally towards the apex; costa strong, one- 
fifth to one-third the width of the leaf at base, percurrent, 
bordered towards the apex by a narrow margin of lamina ; leaf- 
cells parenchymatous, at leaf-base 2-5 times as long' as wide, 
rectangular, brownish, narrower towards the margin, the upper 
cells shorter and often obliquely quadrilateral; seta 1.3-2.5 
cm, long, greenish-yellow, dextrorse; capsule smooth, about 1.5 
mm. long, oblong, castaneous to dark brown, more or less 
erect, usually slightly curved, when dry bent and curved in 
at the upper part just below the rim on one side in a very 
characteristic manner, furrowed ; operculum hemispheric, with 
a linear obliquely inclined beak about 1 mm. long; peristome- 
teeth red, bifid to below the middle or about to the middle, 
sometimes trifid, with somewhat projecting trabecular, articu- 
late, minutely papillose-striate, hyaline and papillose at apex; 
exothecial cells incrassate, irregularly elongate-rectangular to 
oblong- hexagonal, the end-walls thinner than the lateral walls, 
two to four rows of cells at the rim much smaller and 
rounded; spores .010- .014 mm., yellowish-incrassate, mature 
in autumn. 

Common, especially in hilly or mountainous districts, on 
rocks, clay banks, soil-covered logs, etc. Europe, Asia, and, in 
North America, from lower Canada to the Gulf States, One of 
the most common mosses in our region. 
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Allegheny : More than fifty colleetions from various 

localities in the County have been ex- 
amined. 
Armstrong : Kittanning, August 16, 1906. O, E. J, 
Beaver : Beaver Falls, May 14, 1907. O. E. J. 

Center : Bald Eagle Ridge near Matternville, Sep- 

tember M, 1909, and mountain slope near 
Bear Meadows, September 21, 1909. O. 
E.J. 
Crawford : Linesville, May 12, 1908. O. E. J.; Hart.s- 

town. May 29-31, 1909. O. E. J. and G. 
K. J. 
Fayette : Ohio Pyle, September 1-3, 1906. Septem- 

ber 1-3, 1907, and Cheat Haven, Septem- 
ber 3-6. 1910. O. E. J. and G. K. J. ; Ohio 
Pyle, September 10, 1905. O. E. J. and 
G. E. K.; and May 30-31, 1908. O. E. J. 
Lawrence : In gorge below EUwood Citv, June 26. 

1909. O.E.J. 
Westmoreland : New Florence, Mellon 's estate on Laurel 
Hill Mts., September 8-11, 1907. (Fig- 
ured), Hillside, May 23, 1908. and May 
22, 1909, "Shades" near Blackburn, March 
2.S, 1910. O. E. J.; Laurelville, May 30- 
31. 1903. J. A. S.; Hillside, at top of 
Chestnut Ridge, Sejitember 16-17, 1909. 
O. E. J. and G. K. J. 
3. Dicranella rufescens [Dickson] Schimper. 
(Plate VII) 
Rather loosely cespitose, reddish- to yeHowish-grecn: 
stems erect, in our region generally very short, about 3 mm. 
high, mostly simple; leaves few, linear-lanceolate, reaching 1.5 
mm. long, gradually narrowed, minutely denticulate towards 
apex, plane, erect-spreading or sometimes sub-secund ; costa 
narrow, about one-seventh to one-sixth the width of the leaf- 
base, percurrent; basal leaf-cells large, hyaline, smooth, thin- 
walled, quad rate- rectangular to linear- rectangular, reaching 8 
-10 times as long as wide, median cells shorter and smaller 
but similar, the percurrent costa margined by cells similar to 
the median : seta erect, red, about 3-5 mm. long, dextrorse 
when dry; capsule globose-ovoid, erect, red, symmetrical, 
smooth to slightly wrinkled when dry, the urn wide-mouthed 
and more or less turbinate ; operculum obliquely conic-rostrate, 
about as long as urn (0,5 mm.) ; calyptra cucullate, smooth, 
yellowish-red, narrowly conic, about 0,8 mm. long; spores 
globose, smooth, orange-pellucid, about ,012-.015 mm., ma- 
ture in late summer or fall. 
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Usually on dam|>, bare soil, in Europe, Asia, and, in N'orth 
America, from Alaska to Nova Scotia and southwards to West 
\'irginia. Rather common in our region. 

Beaver : Ciay bank of creek. New Galilee, Sep- 

tember 10. 1906. O. E. J. 

Cambria : Gallitzin. James. (Porter's Catalogue). 

Elk : McMinn. (Porter's Catalogue). 

Fayette : Clay roadside. Ohio Pyle, September 1-3, 

1906. O. E. J. and G. K. J. 
Huntingdon : Porter. (Porter's Catalogue). 
McKeaii : Tuna Creek, Bradford, October 18, 1894, 

and March 31, 1895, and Nile? Hollow, 
October 21, 1894. D. A. B. 
\\e-;tmoreland : On elevated clay soil. Laurel Hill Mts., 
above New Florence. September 8-11. 

1907. (Figured). O. E. J.: "Shades," 
near Blackburn, June 13, 1908. O. E. J. 

4. Dicranella varia [Hedwig] Schimper. 
(Plate Vll) 

Densely gregarious to cespitose, bright to yellowish- 
green ; stems short, usually about 5-7 mm. high, ascending to 
erect, branching at base; leaves up to 2.5 mm. long, linear- 
lanceolate, gradually narrowed to a long-linear acumination, 
.'spreading to recurved, not very secund, when dry somewhat 
fiexuous, margin narrowly revolute, entire, excepting some- 
times at the very apex somewhat denticulate; costa wide and 
not well-detined, percurrent and comprising a large portion of 
the acumen; basal leaf-cells rather thin-walled, rectangular or 
with oblique end-walls, 2-6:1, gradually becoming smaller 
and narrower above, the upper being about 2-4:1 and some- 
v.hat incrassate, all smooth and more or less yellowish- 
pellucid: seta yellowish-brown to castaneous, ascending to 
erect, about 5-8 mm. long, sinistrorse; capsule ovate to ob- 
long, more or less ccrnuous. reddish to pale castaneous, curved, 
smooth, together with lid about 1-1.25 mm. long; lid about 
as long as urn, rostellate ; peristome-teeth large, lance-subulate, 
cleft to middle, strongly articulate, finely stnate-papillose, rich 
castaneous below, sub-hyaline above; spores yellowish, rather 
thick-walled, minutely roughened, .020-.024 mm., mature in 
late autumn or in winter. 

On bare clay soil in fields, on ledges, etc. Widely dis- 
tributed in the Northern Hemisphere; in North America from 
Nova Scotia to Alaska and south to Georgia. 

Allegheny : In niches on cliflf. Powers Run, November 
30, 190*^ (Figured). O. E. J. 

McKean : Bennett Brook, October 23, 1897. D. A. B. 
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8. RHABDOWEISIA Bryologia Europjea. 

Autoicous: low, densely cespitose: stem without central 
strand, in cross-section obtusely pentagonal, densely foliate, 
radiculose, branched; leaves when dry crisped, decurrent, 
linear to Hnear-lanceolate, acute, plane-margined ; costa strong, 
disappearing below the apex; upper leaf-cells chlorophyllose, 
quadrate to rounded, smooth; basal cells rectangular and hya- 
line: seta straw-yellow, erect; capsule erect, minute, sym- 
metric, ovate to oblong, obtusely octagonal with darker striae, 
8-costate when dry; annulus none; peristome rarely absent, 
inserted on the rim; teeth arising from low, broad, more or 
less united bases, abruptly filiform or subulate, reddish-yellow, 
trabeculse prominent ventrally but articulations scarcely pro- 
jecting dorsally, surface of teeth non-papillose but often ob- 
liquely minutely striate; operculum long-subulate, obliquely 
rostrate, as long or longer than the urn ; calyptra cucullate, 
rostrate, reaching to the middle of the capsule. 

About 8 species of the Northern Hemisphere, inhabiting 
crevices of silicious rocks; ii species in Xorth America; 2 
species in our region. 

Key to the Species. 
a. Leaves entire or nearly so. i. R, fugax. 

a. Leaves rather coarsely denticulate towards the apex. 

2. R. dfxticulala. 

1. RhabdOweista fugax (Hedwig) Bryologia Europxa. 
(Wei.sia fugax Hedwig). 
(Plate VII) 
Densely cespitose, usually dark green: stems short, in 
Ours about 5 mm. high, radiculose at base; leaves lance-linear, 
recurved-spreading, numerous, about 2-2.5 mm. long, usually 
somewhat concave, acute to shortly acuminate, margins plane, 
faintly denticulate towards apex, leaves crisped when dry ; 
costa strong but not quite reaching apex; upper leaf-cells 
rounded-hexagonal, about .010-.014 mm., incrassate, chloro- 
phyllose, papillose, rather yellow, arranged in rows, in the 
upper part of the leaf about 6 or 8 rows on either side of the 
costa, the apical cells larger and more hyaline, the basal cells 
pellucid and elongate-rectangular, about 2-8:1: seta erect. 2- 
3 mm. high, yellowish; capsule erect, symmetric, oval; the 
urn wide-mouthed, about 0.5-0.7 mm. high, brownish, when 
dry and empty 16-striate; operculum about as long as urn, 
obliquely rostrate from a broad base; peristome-teeth abrupt- 
ly subulate from a broad base, small, not very persistent, 
articulate, papillose; spores about .018- .020 mm., minutely 
roughened, yellowish-pellucid, maturing in mid-summer; 
calyptra cucullate, covering about two-thirds of the urn; exo- 
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thecial cells yellowish, incrassate, irregularly oblong to rec- 
tangular, the upper 2 to 4 rows much smaller and rounded. 

In crevices of various kinds of rocks, in moist, shady cliffs, 
etc., rarely in limestone. Mainly in the mountainous dis- 
tricts of Europe, Asia and America. In North America this 
species occurs in southern Canada and in northern United 
States, south to Missouri. Rare in our region. 

McKean : Sandstone rocks between Hawkins and 
Rutherford Hollows, March 12, 1894, and 
Toad Hollow, July 19, 1896, and August I, 
1897. D. A. B. 

In West Virginia this species occurs on the sandstone 
cliffs of Chestnut Ridge, 6 miles south of the West Virginia- 
Pennsylvania State boundary line. July 4, 1909. O. E. J. and 
G. K. J. (Figured). 
2. RhabdoweiSib dentlculata [Bridel] Bryologia Europxa. 

Closely siniilar to R. fugax but leaves wider and more dis- 
tinctly obtuse, more strongly denticulate; leaf-cells in 7 to 
10 rows on each side of the costa in the upper part of the 
leaf; peristome-teeth more persistent. 

We have seen no specimens of this species from our 
region, although it has been reported as follows: 

Lawrence: Slippery Rock Creek. James. {Porter's Cata- 
logue). 
9. 0jVC0/'//0J?[.-5 Bridel. 

Autoicous: rather large, cespitose in broad, soft, bright 
green or yellowish-green tufts, usually radiculose below: 
stems thickly foliate; leaves when dry crisped, when moist 
ascending to squarrose, from a sheathing base more or less 
abruptly long-acuminate or subulate, concave, carinatc ; costa 
strong, percurrent or excnrrent; cells in the sheathing base 
of the leaf long-rectangular, translucent to hyaline, the alar 
differentiated, the lamjnal cells small, mostly rounded- 
quadrate, at the margin bi-stratose; perichietial leaved sheath- 
ing to above the middle, abruptly subulate: seta long, erect; 
capsule unsymmetric, strumose with a short coUum, when 
empty more or less weakly sulcate; annulus indistinct; peris- 
tome-teeth 16, deeply inserted, approximate, united below into 
a tube which is adherent to the wall of the capsule, the teeth 
2-(3)-divided to the middle, outwardly minutely papillose 
in longitudinal lines, the inner surface with 1 (or 2) delicate 
longitudinal lines and strongly projecting transverse plates; 
operculum at least half as long as the capsule, obliquely 
rostrate; calyptra cucullate. 

A genus of 9 species widely distributed on damp gravelly 
soil, on moist non-calcareous rocks, or on decaying logs. Only 
one species in our range. 
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1. Oncophorus wahlenbergii Bridel. 
{Plate VIII) 

Densely cespitose, light or yellowish-green ahove, darker 
below: stem ascending or erect, forking, up to 3 cm. high, 
sparsely radicnlose below ; leaves numerous, dense, much 
crisped when dry, abruptly flcxuous-sp reading when moist, 
from a concave, widely obovate base abruptly contracting into 
a long, carinate, linear-subulate, flexuous, rather acute portion 
which is low-serrate at the apex both marginally and dorsally ; 
costa strong, ending in the apex; leaf-cells at base mostly 
pellucid and obliquely elongate-rectangular, about 3-10:1, 
above at the shoulder and along the subulation quickly be- 
coming much smaller, incrassate, about .005-.007 mm. in 
diameter, smooth, sometimes faintly rounded papillose: seta 
single, erect, flexuous, yellowish to brownish, when dry 
strongly dextrorse, 1-1.5 cm. long; capsule about 1.2 mm. 
long, arcuate-cernuous, oblong-cylindric, gibbous, distinctly 
sharply strnmose, when old irregularly wrinkled; peristome- 
teeth united at base into a rather deeply inserted tube, the 
teeth divided to the middle, lance-linear, castaneous-pel lucid, 
very faintlj/ dorsally articulate below, strongly ventrally 
trabeculate in a double series separated by a more or less zig- 
zag divisural line, at the base smooth, towards the middle 
minutely vertically striate-papillose, at the apex sub-hyaline; 
annulus narrow with crenulate margin ; operculum obliquely 
rostrate: exothecial cells irregular, rather lax. with medium 
walls, not much different towards the mouth ; spores papil- 
lose, castaneous-pel lucid, about .028-.030 mm., mature in 
spring. 

On rocks, soil, old logs, etc., in cool and moist situations, 
usually in the mountains in non-calcareous districts. Europe, 
Asia. and. in North America, from Greenland to Alaska and 
south to the northern United States. Rare in our region. 

McKean : Broadbow, D. A, It. 

lo. DICRANUM Hedwig. 

Autoicous or dioicous ; mostly large and thickly tufted, 
often cushion-like: stems mostly erect; leaves mainly falcate- 
secund, more or less subulate-acuminate from a concave, 
lanceolate base, and usually canaliculate to tubulosc; costa 
largely excurrent: alar leaf-cells mostly brownish and dif- 
ferentiated; inner perichatial leaves elongate, involute-sheath- 
ing, the acumen often short or lacking: seta erect, mostly 
twisted, sometimes 2 to 5 together in a perichsetium ; capsule 
various from cylindric and erect to cernuous and arcuate or 
even rarely strumose ; operculum long-rostrate and by a dif- 
ferentiated annulus always with a notched edge ; peristome not 
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inserted betovt* t!ie edge of the capsule; teeth mostly 2-3- 
parted to the middle, vertically striate below, ventrally 
trabeculate ; calyptra not ciliate at base. 

A cosmopolitan genus of about 150 species, mostly on non- 
calcareous sub-strata, in the tropics confined to the mountains 
and rather rare in the Southern Hemisphere. In North 
America about 65 species are known and at least 7 species 
occur in our region. 

Key to ihe Species. 
a. Capsule cernuoiis, unsymmeiric. b. 

a. Capsule erect, symmetric. g. 

b. Leaf -cells porose. c. 

b. Leaf-cells very slightly or not at all poro=f. 

(D. tubutclorum R. and 
C.) 
c. Leaves transversely undulate; casta not reaching apex. 

d. 
c. Leaves not transversely undulate: COsta percurrent to excurrent. 

d. Upper leaf-cells elongated; I. D, polyielum. 

d. Upper leaf-cells iso-diainetric. e. 

e. Capsule solitary; costa and lamina dorsally smooth. 

(D. bergeri Bland.) 
t. Capsules clustered: cosia and lamina dorsally rough. 

(D. drummondii C. M.) 
f. Capsules clustered: guides of cosia in two rows. 

(D. majui Smith.) 
f. Capsules solitary: guides of costa in one roiv. 

3. D. sco^ariuni, 
g. Costa with median guides. h. 

g. Costa without median guides. 2-4-stratose. 7, D. longifotium. 
h. Entire lamina uni-stratose: costa percurrent. 

h. Upper lamina more or less bi-stratose; costa excurreni. 

i. Upper leaf-cells rectangular and mamillate dorsally. 

3. D. tnonianum. 
i. Upper leaf-cells less regular, not mamillate. 

4. D. flagfUarc. 
'}. Costa and margin entire, apex usually broken ort. 

6. D. viridi: 
j. Costa and margin serruja^- ,# t 5- "• /"'*'"'"■ 

1. Dicranum polysetum Swartz, Schwaegrichen. 
{D. rugosHiii Bridel; D. uitdiilatum Ehrhart), 
Tall, up to 20 cm. or more, loosely ces]>itose; stems erect 
or decumbent, densely radiculose below; leaves undulate, 
lustrous yellowish-green; 6-9 mm. long, lanceolate, the upper 
half spinosely serrate, the lower half with recurved margin; 
costa strong, rather narrow, vanishing in the apex, with two 
serrate dorsal lamella above; alar cells distinct, brownish, not 
reaching costa, median and upper leaf-cells elongate-elliptic to 
linear-fusiform, incrassate and porose: seta long, reddish, 
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usually 2-5 in a cluster; capsule arcuate-cernuous, rather 
small, when dry and empty striate and brown ; spores mature 
in late summer or early fall. 

On moist soil and on humus-covered rocks in moist and 
shady woods, usually in hilly or mountainous regions. Eu- 
rope, Asia, and, in North America, in the northern United 
States and in Canada. Rare in our region. 

Huntingdon: Porter. (Porter's Catalogue). 

2. Dicranum scoparium [Linnaeus] Hedwig. 

(Bryum scopartum Linnaeus). 

(Plate VIII) 

Large, rather loosely tufted, glossy, yeilowish-green, often 
brownish below: stems growing upwards and dying away 
below, often 7 or 8 cm. long, densely felted-radiculose; leaves 
falcate-sec und, often more or less tufted at the upper end of 
the innovations, about 8-12 mm. long, linear-subulate, not 
undulate, concave, serrate towards apex, little changed when 
dry; costa strong, flat, one-fourth to one-third the width of 
the leaf at base, above bearing four serrate dorsal lamella:; 
leaf-cells at base enlarged, quadrate to rectangular, rather 
thin-walled, orange-colored, the median elongate rectangular to 
somewhat linear, incrassate, porose, the apical irregularly 
oblong, not porose: seta about 3 cm. long, erect-sinuose, yel- 
lowish to chestnut-brown, lighter below, usually sinistrorse, 
sometimes dextrorse above; capsule 3.5-4 mm. long, about 
0.8 mm, thick, chestnut-brown, cylindric, arcuate, when dry 
furrowed and slightly constricted below the mouth, tapering 
below into a short neck, exannulate; operculum low-conic, 
subulate rostrate, the beak about 2.5 mm. long; calyptra about 
6-7 mm. long, cucullate, conic-rostrate. peristome 
single; teeth pellucid, reddish-brown, papillose above, 
below strongly articulate and vertically striate, divided about 
one-half into 2 or 3 lance-subulate prongs, sometimes more or 
less cribrose; spores globose, slightly roughened, about .020- 
.024 mm., mature in late summer or nearly fall. 

On soil, logs, rocks, etc., in woods. Europe, Asia, and, 
i:i North .'\merica, throughout the cooler and temperate re- 
gions. Quite common in our region. 

Allegheny : Near Sharon, on dry soil, February 10, 

1887. J. A. S. 

Cambria : James. (Porter's Catalogue). 

Center : Stormestown, April 2, 1902. Miss H. E. 

Wilson; Tussey's Mt., near Shingletown, 
July 15 and September 15, l'J09 O. E. J. 

Clinton : Near Lock Haven, July 15, 1908. O. E. J. 

Erie : Presquc Isle, August 26, 1905. O. E. J. 
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Fayette : Ohio Pyle, September 1-3, 1906, and Sep- 

tember 1-3, 1907. (Figured). O. E. J. and 
G. K. J. 

Huntingdon : Tussey's Mt,, near Baileyville, July 13, 
1909. O. E. J. 

McKean : Toad Holiow. Bradford, October 18, 1894, 

Rutherford Rocks, Bradford, June 19, 
1896, and Langmade, Xovember 3, 1895. 
D. A. B. 

3. Dicranum montatium Hedwig. 
(Plate VIII) 

Densely cespitose, light yellowish-green, lustrous: stems 
erect, short, up to 1 cm. in our region, sparsely branching; 
leaves much crisped when dry, in the same cushion some of 
the plants with equally-spreading leaves, others with all sccund 
leaves, from a wider base gradually narrowly linear- lanceo- 
late, up to 5 mm. long, concave below and canaliculate above 
to near the apex, on margin and back of costa strongly ser- 
rulate above ; costa rather strong, percurrent or almost excur- 
rent, forming about one-fifth of the width of the leaf at base ; 
median leaf-cells shortly rectangular-quadrate to laterally ob- 
long, incrassate, yellowish, the upper somewhat smaller and 
rounded-quadrate, more or less distinctly papillose, the basal 
rectangular, thinner-walled, up to 6:1, the alar not much 
larger but quadrate-inflated, all the basal cells more or less 
castaneous in color; penchxtial leaves similar to stem leaves; 
seta single, erect, yellowish to brownish, about 1.3 cm. high; 
capsule oblong-cylindric, slightly curved, yellowish to finally 
brownish, plicate when dry and empty, the urn about 2.5 mm. 
long; the lid conic, more or less obliquely rostrate, about 1.5 
mm. long, castaneous ; annulus narrow ; peristome-teeth cleft to 
below the middle or nearly to the base into linear-subulate, 
deeply castaneous, articulate, faintly trabeculate, striate- 
papillose divisions; exothecial cells yellowish-incrassate, ir- 
regularly oblong to rectangular, the upper 3-6 rows much 
smaller, more deeply colored and incrassate, rounded-quadrate 
or hexagonal; spores smoothish, yellowish, about .022- .025 
mm., not very thick-walled, maturing in early fall. 

On rotten wood and on roots and trunks of trees. Europe, 
Asia, and, in North America, from Newfoundland to the north- 
ern United States and westward to the Rocky Mountains. 
Rather rare in our region. 

Elk : ^[cMi^tn. (Porter's Catalogue). 

Huntingdon : Porter. ( Porter's Catalogue ) . 

Fayette : Ohio Pvle. on rotten log, September i-,3- '9o6. 
O. E. J. and G. K. J. (Figured). 
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4. Dicranum flagellare Hedwiir. 
(Plate VIII) 

Rather densely cespitose, bright green above, brownish 
below, tufts about 1 cm. high: stems radiculose, often with 
tiagellse in the axils of the upper leaves, erect; leaves crisped 
and sub-secund when dry, falcate-secund when moist, from an 
oblong base narrowed gradually into a subulate acumen, 
strongly involute to near the apex, apex serrate; costa stronji. 
about one-fourth to one-third the width of the leaf-base, per- 
current, serrate dorsally at the apex ; alar leaf-cells large, dis- 
tinct, inflated-quadrate, rather thin-walled, colored, reaching 
nearly to the costa, the leaf-cells above loosely elongate- 
rectangular, farther above becoming shorter, above the middle 
rounded-quadrate, incrassate; perichxtial leaves shorter, 
abruptly subulate-acuminate from a sheathing base : seta erect, 
sinistrorse when dry; reddish to yellow-brown, about 2 cm. 
long; capsule erect, cylindric, symmetric, reddish-brown, about 
3.5 mm. long, when dry striate and often slightly curved; lid 
obliquely long-rostrate, lustrous, brown; peristome-teeth 
trabeculate, articulate, confluent at base, cleft to two-thirds to 
three-fourths, the lower two-thirds reddish and more or less 
vertically striate-papillose. hyaline above; annulus delicate; 
cxothecial cells elongate, strongly laterally incrassate with 
thinner end-walls, several series at the rim much smaller and 
rounded-quadrate; calyplra reaching to the middle of the 
capsule, fugacious; spores globose, slightly roughened, yellow- 
incrassate. .018-.022 mm. in diameter, mature in summer. 

On decayed logs and stumps and on bases of trees in 
moist woods. In Europe, Asia, and, in North America, from 
Nova Scotia to I'-ritish Columbia and south to .Mexico. Rather 
common in our region. 

Blair : Porter. [ Porter's Catalogue) . 

Cambria : Flinton. July 23. 1908. O. K. J. 

Erie : Pres(|ue Isle, August 26, 1905. O. E. J. 

Fayette : Ohio Pvle. September i-3. I'm. O. E. J. 

and G. K. J. ; also September 10. 190,=!. O. 
E. J. and G. E. K. 

Huntingdon : Porter. (Porter's Catalogue). 

McKean : West Branch, February 27, 1896. D. A. P.. 

Somerset : Allegheny Mts., August 17, 187.^. John 

D. Shafer. 

Westmoreland : Mellon's estate. New Florence, Septem- 
ber 8-10. 1907. O. E. J. (Figured). 
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5. Dicninum fulvum Hooker. 

(D. ittlcrrupium Bryologia Europsa. 

(Plate iX) 

Deeply but rather loosely cespitose, fulvous to brownish- 
green : stem ascending to erect, sparsely branching, radiculose 
at base; leaves numerous, secund, somewhat crisped when dry, 
about 5-6 mm. long, gradually narrowed, from a concave 
lanceolate base to a linear-acuminate more or less concave to 
canaliculate apex, the upper margin serrulate; co^ta strong, 
alxiut one-third of leaf-width at base, usually somewhat ex- 
current, dorsally serrulate above, in the long acumination oc- 
cupying most of the leaf; median and upper leaf-cells quadrate 
to shortly rectangular, strongly yellowish-incras^^ate, the lower 
rectangular, not porose at base, becoming in the alar portion 
enlarged, inflated, rectangular to quadrate, thin-walled, brown- 
ish, this alar area reaching usually to the cosia; perichsetial 
leaves linear-subulate from a broadly sheathing base: seta 
single, rather stout, erect, flexuous, yellowish to dark with age, 
about 1-1.5 cm. long; capsule erect, symmetric to slightly 
curved, the urn about 4 mm. long, cyiindric, castaneous, sulcate 
when dry and empty ; lid stoutly and more or less obliquely 
lostrate and about 1.5 mm. long; annulus rather narrow; 
e,^otlIecial cells yellowish-incrassate, quadrate to rectangular 
or oblong- hexagonal, several rows below the mouth much 
smaller and rounded-quadrate-hexagonal ; spores large, .024- 
.030 mm., smoothish, rather thin-walled, mature in autumn. 

Generally on non-calcareous rocks in moist woods among 
the hills or mountains. Europe and North America from Nova 
Scotia and North Carolina west to the Mississippi River. 
Rather uncommon in our region. 

Fayette: On rocks in woods, Ohio Pyle, September 1-3, 
1906. O. E. J. and G. K. J. (Figured). 

McKean: Toad Hollow, June 9, 1896, Bolivar, August 6, 
1897, Quintuple. April It, 1898, and Rutherford. 
September 16, 1898, all near Bradford. D. A. B. 

6. Dicranum viride (SulHvant) Lindberg. 
(Plate IX) 
Densely cespitose, yellowish-green to dark green or some- 
times almost blackish: stems ascending, up to 2 cm. high, 
simple or sparsely branching, radiculose below; leaves 3-4 
mm. long, spreading or recurved, when dry crisped, the apices 
usually found broken off, the leaves close, gradually linear- 
acuminate from a lanceolate base, concave below, the acumi- 
nation often concave or canaliculate, the margin entire or 
slightly denticulate at apex; costa strong, percurrent or ex- 
current, at base comprising from one-fourth to one-third the 
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width of the leaf; median and upper leaf-cells more or less 
regularly rjuadrate. small, incrassate, towards base slightly 
larger, but not much longer than broad, non-porose, suddenly 
becoming enlarged, thin-walled, brownish, and rectangular up 
to 3:1, the alar inflated and sometimes extending to the costa; 
capsule oblong, erect or slightly curved. Not seen in fruit in 
our region. 

On decayed logs and on bases of trees in woods, rarely on 
rocks, in Europe. Asia, and, in North America, from New- 
foundland to the Rocky Mountains, south to Pennsylvania and 
Ohio. 

Butler : On base of Tilia, Brush Creek swamp, 

Crider's Corners, .A.pril 26. 1908. O. E. J. 
(Figured). 

Cambria : Wiltmore. James. (Porter's Catalogue). 

XfcKean : Rutherford. October 17, 1895. D. A. B. 

Westmoreland : On sandstone boulder at edge of stream, 
"Shades," near Blackburn, March 25, 1910. 

7. Dicranum longifobum [Ehrhart] Hedwig. 
(Plate IX) 

Densely cespitose, pale green, glossy: stems more or less 
deeply castaneous, ascending, geniculate at intervals, at least 
3-5 cm. long, sparingly brownish-tomentose below; leaves 
lustrous, pale green, yellowish-green and hardly altered when 
dry, falcate-secund, about 5-8 mm. long, linear-subulate, from 
a short lanceolate base about one-fourth the length of the leaf, 
at the base reddish or brownish, non-decurrent ; costa wide, 
comprising about one-third the width of the leaf-base, some- 
what narrowed at insertion, the upper three-fourths of the leaf 
consisting entirely of the linear-subulate, canaliculate, more 
cr less spi nose-denticulate, excurrent costa; alar leaf-cells lax, 
rather thin-walled and hyaline, sometimes brownish, rounded 
and extending to the costa. the laminal cells immediately above 
with medium walls, oblit|uely oblong-angular, narrower to- 
wards the margin and further above becoming smaller and 
rhomboid-quadrate along the margin to elongate-rectangular 
near the costa : capsule cylindric, erect, nearly straight, smooth, 
])roduced but rarely. 

On tree-trunks and on non-calcareous rocks in hilly or 
mountainous regions, in Europe, Asia, and, in North America, 
from Greenland and British Columbia south to Colorado and 
North Carolina- Rare in our region. 

McKean : Bradford, 1896. Sterile. D. A. B. (Figured). 
11. DICRANODONTWM Bryolt^ Europsea. 

Dioicous: tall mosses mostly in dense tufts, the stems and 
often the basal portion of the costa on the under side felted- 
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radiculose : leaves weakly or not at all auriculate. from the 
lanceolate base long-subiilate, canal iculate-tubii lose, the 
acumen often plainly toothed on the margin and dorsal sur- 
face of the costa by reason of the mammillate cells ; costa broad 
and flat, long, excurrent, and almost filling the acnmen; alar 
cells reaching the costa, inflated, hyaline, sometimes reddish, 
delicate, areolation above the alar cells widenetl to- 
wards the costa and rectangular to long-hexagonal, at the 
margin usually united into a more or less broad border; 
perichjetial leaves sheathing, abruptly long-subulate: seta 
arcuate, finally erect-flexuous ; capsule symmetric, oblong- 
cylindric, smooth; annuhis not differentiated; peristome in- 
serted below the edge of the capsule-mouth; teeth separate, 
two-parted deeply, or to the base, the divisions filiform-subu- 
late, below vertically and above obliquely striate-papillose ; 
calyplra cucullate. 

A cosmopolitan genus of 21 species; 4 species in North 
America; 3 species occurring in our region. 

Key to the Species. 
a. Peristome -teeth cleft to base: leaves wiili soini-what widcnpH 

auricles, 
a. Peristotne-tecth not cleft to base: leaves 



yne>ri 



b. Leaves easily caducous: seta 1.5-2 cm., urn I.S-2 min. long. 

2. D. virginicum. 
b. Leaves rather peristent: seta 5-8 mm., urn 1 mm. long. 

3. D. milhpaughii. 

I. Dicranodontium longirostre [Starke] liryologia Europxa. 
(Didvnwdon longirosiris Starke). 
(Plate IX.) 
Densely and softly cespitose, lustrous, pale green, when 
dried as in herbarium-specimens often a lustrous yellowish- 
brown : stems erect or ascending, up to 3 or 4 cm. high, fork- 
ing frequently, flexuous, radiculose below; leaves rather 
numerous, often quickly deciduous, from a more or less sheath- 
ing oblong concave base with more or less widened auricles 
gradually narrowed to a long, flexuous-spreading or falcate- 
secund, linear-subulate or setaceous, tubulose point, the margin 
entire to faintly denticulate towards the apex ; costa strong, 
one-fifth to one-third the width of the leaf at base, excurrent 
in the rough subulation, in cross-section showing a median 
row of large hyaline cells bordered on either side by minute 
incrassate cells ; alar leaf-cells large, inflated, hyaline to brown- 
ish, rectangular, above becoming incrassate and narrower, in 
the oblong base the upper marginal cells elongate-linear and 
more or less prosenchymatous, the median and upper rounded- 
quadrate, varying to short- rectangular or oblong: seta cygne- 
ous, dextrorse; capsule oblong-cylindric, small; peristome- 
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teeth cleft to the base or nearly so into two filifomi divisions, 
inserted below the moutli of the urn, reddish ; lid as long as 
the urn, subulate-rostrate, straight ; spores mature in late fall 
or in winter: dioicous. 

On sandstone rocks, walls, turfy places, etc., usually in 
hilly or mountainous regions. Europe, Asia, and, in North 
America, from New Brunswick and Alaska south to Ohio and 
Pennsylvania. Rare and usually sterile in our region. 

McKean : Rutherford Rocks, July 7, 1894, Hawkins, 
October !8, 1895, Langraade Rocks, April 16, 
1896, all in the vicinity of Bradford. D. A. 
B. (Figured). 
2. Dicranodontium virginicum E. G. Britton. 
Lustrous, iiright green : stems ascending to erect, below 
rcd-tomentose ; leaves erect-spreading to secund, variously 
straight to curled or twisted, often 5 mm. long, narrowly con- 
cave-subulate from a short, thick, non-auriculate base, often 
caducous, the caducous leaves usually with smooth points, the 
persistent ones with serrulate points; alar cells more or less 
hyaline, the median and upper rectangular to quadrate, in- 
crassate; seta appearing lateral by growth of innovations, 
ilexuous, up to 2 cm. long, lustrous, yellow, arcuate to erect; 
capsule cyMndric, 1.5 to 2 mm. long; peristome-teeth deep red, 
not deeply inserted, split about to the middle, papillose-striate 
at base, sub-hyaline above; no annulus; lid subulate-rostrate, 
shorter than the urn, straight or curved; calyptra cucullate, 
rostrate, covering only the upper third of urn; spores small, 
mature in summer : dioicous, antheridia terminal. 

At the southern border of our region, on sandstone 
boulder along wooded path, Tibbs Run, Monongalia County, 
West Virginia. C, F. Millspaugh. 

3. Dicranodontium millspaughii E. G. Britton. 
{Campylopus fkxuosus Sullivant) 
Silky, cespifose. y el low ish -green ; stems rufous-tomentose 
at base, up to 3 cm. long; leaves erect-spreading to secund, 
up to 5 mm. long, from a broad, concave, non-auriculate base 
narrowly tubulose-subulate; costa strong, excurrent into a 
linear tip. dentate marginally and dorsally ; alar leaf-cells large, 
hyaline, mainly quadrate to shortly rectangular, extending to 
the costa, above quickly smaller, incrassate, tending to fusi- 
form-prosenchymatous towards the margin, shorter to quadrate 
in the upper part of the lamina: seta cygneous, erect when old, 
5-8 mm. long, stout; capsule pyriform-cylindric, smooth, the 
urn about 1 mm. long; peristome-teeth deeply inserted, red, 
confluent at base, split to the middle or perforate to the base, 
papillose-striolate below, paler above; no annulus but the rim 
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of the um dark colored; lid atmut as long as the um () mm.), 
straight, subulate-rostrate; spores maturing in summer: 
dioicous. 

At the southern border of our region on sandstone rock in 
deep woods along Tibbs Run, Monongalia County, West Vir- 
ginia. C. P. Millspaugh. 

Family III. LEVCOBRYACEAE. 

Dioicous, rarely autoicous; densely cespitose and more or 
less spongy like Sphagnum, whitish to glaucous-green : stem with- 
out central strand, scarcely radiculose; leaves pluriseriate, 
close, quite uniform in size; costa very broad, constituting 
most of the leaf, sometimes narrow with a stereid-bundle, 
composed of two kinds of cells, the outer large and parenchym- 
atous with perforated inner walls, the inner smaller and 
chlorophyllose, the lamina hyaline, usually very narrow and 
mainly basal: seta single, erect; capsule erect and symmetric 
or inclined, unsymmetric and strumose; annulus none; peri- 
stome usually inserted below the edge of the urn, the teeth 
mostly 16, sometimes only 8, lanceolate, articulate, entire or 
cleft to the middle; operculum conic, rostrate; calyptra 
cucullate or sometimes mttrate. 

With the exception of the genus Leucobryum the species of 
this family are mostly tropical or sub-tropical in their distribu- 
tion and occur mainly on trees. In our region there occurs 
only the following genus : 

I. LEUCOBRYUM Hampe. 

Dioicous : thickly to loosely cespitose ; whitish or glaucous 
green, mostly lustrous: leaves erect, when dry appressed and 
brittle, sometimes spiral, or falcate, or squarrose-spreading, 
from an ovate base lanceolate- to subulate-acuminate, canalicu- 
late or sometimes almost tubulose above ; costa flat, the large 
parenchymatous outer cells 2-6-layered; lamina mostly nar- 
row, oft^n vanishing below the apex, without a border; 
perichjetial leaves half-sheathing and long-acuminate: seta 
terminal, or lateral by the growth of innovations, long; capsule 
more or less arcuate, unsymmetric, often strumose, with 8 rib- 
like projecting ridges; peristome on the edge of the urn, the 
teeth united at base into a tube, cleft to the middle into two 
lance-subulate prongs, thickly trabeculate, vertically striate 
and papillose ; operculum subulate from a conical base ; 
calyptra inflated, cucullate, covering the urn. 

About 106 species, mostly in the tropics, on trees, rocks, 
or on shaded earth; 16 occurring in North America; 2 species 
in our range. 
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Key to the Species. 



Leucocysts on the median line in 3 lo 4 Uyers; leaves 3 to 9 mm 
long: capsules arcuate, strumose. i. L. glaucuiii. 

Leucocysts on the median line in 2 layers in 4 to 14 scries: leavti 
I to 4 mm. long: capsule almost erect, not strumose, 

2. L. albiduni. 



1. Leucobryum glaucum (Linnreus] W. P. Schimper. 
(Dicramnu glaucum Hedwig). 
(Plate X) 
In dense, rounded, spongy, whitish or glaucous tufts, often 
6 or 7 cm. deep, only the upper 3 mm. or thereabouts alive, the 
dead inner portion grayish-brown and peaty: leaves crowded, 
in our region about 3-6 mm. long, more or less tubular, acute, 
entire, ovate-lanceolate, narrowed at base, erect-ap pressed, con- 
sisting almost wholly of the broad, thick costa, the lamina ex- 
tending about half-way up the leaf as a narrow margin of 
2-5 rows of hyaline, thin-walled, long-rectangular to linear 
cells: seta about 10 mm. long, sinistrorse, castaneous. erect; 
capsule 1-5 to 2 mm. long, castaneous, when dry arcnate, ob- 
long-cylindric, distinctly strumose, furrowed; lid long-rostrate, 
nearly as long as the urn; calyptra longer than the capsule: 
peristome slightly inserted, deep reddish-brown, dicranoid; 
spores rather thin-walled, slightly roughened, .015-,020 mm, 
in diameter, slightly roughened, mature in autumn. Capsules 
are produced infrequently. 

Almost cosmopolitan on soil or on rocks in woods. In 
North America it occurs from Newfoundland to Florida and 
westward to the Rocky Mountains. Common in our region, 
especially preferring the somewhat acid soil of exposed white 
oak-woods, often thus associated with Kaltnia and some of 
the wild huckleberries. 

Allegheny : Darlington Hollow, June 26, 1885. J. A. 

S. ; Coraopolis, September 4, 1905, O. E. 
J. and G. E. K. ; Douthett, December 29, 
1908, and under hemlocks. Darlington 
Hollow, October 23. 1908. O. E. J.: 
Stewart's Stop, Charleroi Electric R. R., 
August 19, I90;. O. E. J. and G. K. J. 
Armstrong : Kittanning, August 16, 1906. O. E. J. 
Center : Scotia, in Barrens, July 14 and Septem- 

ber 23 (Figured), and Tussey's Mt., near 
Shingletown, July 15, 1909. O. E. J. 
Crawford : Pymatuning Swamp, on elevated hum- 

mock, Linesville, June 12, 1905, and May 
12,1908. O. E.J. 
Erie : Prcsque Isle, June 9-11, 1905. O. E. J. 
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Fayette : Ohio Pyle. September 1-3. 1906. O. E. J. 

and G. K. J. 
Greene : Deer Lick, September 22, 1904. O. E. J. 

McKean : Marilla Brook, Bradford, April 1, and 

September 26, 1896. D. A. B. 
Washington : Valley of Maple Creek, Charleroi, April 

24. 1908, and Hanlin, May 21, 1908. O. 

E. J. 
Westmoreland: "Shades," near Blackburn, March 25, 

1910. O. E. J. and G. K. /. 

2. L«ucobryum albidum [Bridel] Lindberg. 
(/,. miniis Hampe; Dicranum albidum Bridel). 
Much smaller than L. glaucum; tufts very dense, about 
1-2 cm. deep; leaves acute, narrower, shorter (about 1- 
4 mm. long), closely imbricated and but little spreading at the 
tip; capsule almost symmetric, little or not at all inclined, 
slightly or not at all struraose. 

On stumps, logs, or on the ground, Europe and in the 
eastern part of the United States. Rare in our region. 
Huntingdon : Porter. (Porter's Catalogue). 
Westmoreland : .\ sterile specimen from near Bear Cave, 
Chestnut Ridge, Hillside. September 17, 
1909. O. E. J. and G. K. J. 

Family IV. FISSWENTACEAE. 

.\utoicous or dioicous: minute to large, gregarious to 
cespitose, mostly green : stem oval, mostly with central strand, 
basally radiculose, or with reddish rhizoids from the leaf-axils; 
leaves distichous, mostly vertically placed, so that they stand 
edgewise to the stem with a clasping sheath at the base, or ex- 
tending well up the leaf, and a dorsal lamina which is often 
somewhat decurrent, the apical lamina being lacking in the 
pertchsetial and lowest stem leaves and little developed in 
hryoxiphium ; costa usually present; leaf-cells small, uniform, 
rounded -hex agonal, chlorophyllose: seta erect or cygneous, 
usually elongated ; capsule erect and symmetric, or cernuous 
and unsymmetric or curved, smooth, collum present; annulus 
present or none; peristome present, except in Bryoxiphium, 
usually inserted, simple, red; teeth articulate, united at base, 
cleft to the middle or below into two or three filiform divisions, 
trabeculate with two series of projecting transverse plates, 
yellowish ; spores mostly small ; operculum more or less rost- 
rate ; calyptra small, narrowly conical, entire or cleft on one 
side, rarely several times cleft, mostly smooth. 

A family of over 600 species, largely tropical, with wide- 
ly varied habitats, representated in our range by three genera. 
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Key to Genera. 
a. Dorsal lamina very narrow; perislome none: stem raiiicnlo^e- 

bulbiform at base. i. Bryoxifliium. 

a. Dorsal lamina usually broad: perislome present: stem itot radi- 
culose-bulbiform at base. b. 

b. Mostly not aquatic, sometimes submerged but Hoatiiig. 

2. Fisiidens. 
b. Aquatic, Aliform, floating mosses, j. Octodiceroi, 

1, BRYOXIPHWM. >)itteii. 
(Eustkhia Bridel). 

Slender, dioicoiis, more or less densely silky-cespitose, 
bright green or yellowish: stem stiff, oval in cross-.section. 
with central strand, radiciitose at the extreme base, u;>\vardly 
fattened, with distichous, closely imbricated leaves, simple or 
irregularly branched; leaves from a linear-lanceolate base. 
either linear, with a small acumen, or rounded and abruptly 
more or less long-subulate, denticulate above ; costa percurrent, 
with a very narrow dorsal wing which does not extend to the 
base of the leaf; basal leaf-cells hyaline, rectangular, upper 
cells chlorophynose, triangular to irregularly ira]>ezoidal, 
smooth, towards the margin linear and forming a distinct 
border; perichaetium terminal, with two concave, ovate, pro- 
longed-acuminate, serrulate leaves with a complete dorsal 
wing: seta shorter than the perichastial leaves, flexuous or 
cygneous; capsule spherical, oval or obovate, smooth; no 
peristome or annuUis; spores .01 5-. 020 mm. operculum 
abruptly and irregularly rostrate; calyptra smooth, covering 
about one-third of the urn ; antheridial plants similar in appear- 
ance to the archegonial. 

Three species; one in Mexico, one in Asia, and one in 
Europe and the United States, rare, 

1. Bryoxiphium norvegiciun [Bridel] Mitten. 
(Eustkhia iton-cgka Mueller). 

Plants 1-2,5 cm. long, somewhat flexuous, flat, lustrous, 
yellow, fastened to vertical sandstone cliffs by a radiculose 
bulbiform base; stems mostly simple; leaves short-acuminate 
and as described for the genus; costa vanishing at or near the 
apex: seta rather thick, about 2 mm. long; capsule obovate, 
pale yellow, mouth reddish, peristome none; operculum 
reddish at base, attached to columella and long-persistent; 
calyptra cucullate, large, tipped with a slender bealc. 

On shaded vertical exposures of sandstone in Wisconsin, 
Kentucky and Central Ohio, also in Iceland, and once in Penn- 
sylvania. 

Lawrence : "Slippery Rock Creek, Lesquereux." (Por- 
ter's Catalogue). The writer has not been 
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able to find this species along Slippery Rock 
Creek, where Lesquereux found it. 

2. FISSIDEXS Hedwig. 

Autoicous or dioicou;-: stem short to long, erect to pro- 
cumbent, more or less branched or simple; leaves prominent- 
ly winged, linear-obovate to lanceolate-obovate ; costa usually 
present ; cells rounded-hexagonal, sometimes loosely rhom- 
boidal, rarely prosenchymatous, smooth or papillose : seta 
e^ect or ascending, long to short, mostly terminal, sometimes 
lateral ; capsule mostly exserted, erect or inclined, symmetric 
01 iinsymmetric; peristome mostly inserted below the mouth 
of the urn, teeth cleft, exteiiorly articulate, often striate- 
papillose; spores mostly small; operculum conic to rostrate; 
calyptra entire to once or rarely several times cleft, mostly 
smooth. 

.•\ widely distributed genus of about .^50 species, mainly 
tropical, on soil, rocks, trees, humus, or in water. In our 
region at least 8 species. 

Key fo the Species. 

a, Costa none: minute plants 2-4 mm. high. i, F. hyalinus. 
a. Costa well developed. b. 

b. Leaves bordered, at least on the vaginaiit lamina, hy a band 
of linear cells. c. 

b. Leaves not bordered, or at least the border not composed of 
linear cells. g. 

c. Costa percurrent. conflnent with border at apex and forming a 

mitcro; capsule erect. 2. F. bryoides. 

c. Costa not usually percurrent; border not usually reaching apex: 

capsule curved or erect. d. 

d. Leaves non-bordered, entire, obtuse. 3. F. obtustfoHus. 

d. Leaves bordered, at least on sheath, acute or apjculate. 

e. Leaves bordered to near the apex, f. 

e. Leaves usually bordered only on the sheath. 

5. F. exiguus. 

[. Leaves broadly oblong-lanceolate: capsules usually more or 
less curved: plants usually more than 2 mm, 

4. F. incuTVHs, 
[. Leaver narrowly oblong-lanceolate: capsules usually erect: 
plants often less than 2 mm, high. 4a. F. inc. minululHS. 

g. Leaves without a marginal band of several rows of somewhat 
paler cells, the outer row somctifnes paler. 

R. Leaves with a marginal band of several rows of paler incrassate 
cells. h. 

h. Leaf-cells rather obscure, about ,006-.010X-006-.014 mm. 

6. F. crisialui. 
h. Uaf-eells distinct, about .012-.016X OIS--025 mm. 

7. F. adianloides. 
i. Costa excurreni into the apicuhis. 8. F. taxifotius. 

i. Costa not guite reaching apex, i. 

j. Leaves apiculate: seta terminal: leaf-cells .Oia-,016X.014-.020 
mm. 9. F. osmttndioides. 
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j. Leaves more or less rounded at apex: seta lateral in basal 
half of stem: leaf-cells about .008— .011 mm. 

10. F. subbasilaris. 

1. Pissidens hyalinus Hooker and Wilson. 
Gregarious, pale green, minute, 2-4 mm. high : stem 

usually simple, erect; leaves in 3-5 pairs, soft, the upper much 
larger, lance-oblong, acute, non-costate, margined by a single 
row of narrow elongate cells, the sheath hardly reaching the 
middle of the leaf, margin entire ; cells large, about ,03O-.O43X 
.060-.100 mm., thin-walled, elongate- hexagonal, hyaline: seta 
terminal, 1-2 mm. long, erect smooth; capsule oblong, erect, 
thin-walled; teeth closely articulate, red, cleft to the middle; 
operculum rostrate; calyptra cylindric-conic and covering the 
rostrum only of the operculum; spores .014-.020 mm. 

The original station of this rare moss was "Moist, rocky 
ledges. Bank Lick, on Cassidy's farm, near Cincinnati, Ohio," 
where it was first collected by T. G. Lea, in 1839. This sta- 
tion has since been lost, but the moss has been found elsewhere 
in Ohio: on ground in deep ravines near Painesville, — H. C. 
Heardslee, and later in Pennsylvania, as follows: 

Washington: On clay banks with Fisstdetts ta.vif otitis in 
ravines near Washington, September and Oc- 
tober, 1892, 1894, and 1898. Unit and Siinoit- 
lon. 

2. Pissidens bryoides [Linnaeus] Hedwig. 

(Hypniim bryoides Linnaeus). 
(Plate X) 
In loose tufts or densely gregarious, rather dark green; 
stems ascending or erect, 5-15 mm. high; leaves numerous, 
ascending, or the apical erect, oblong-lingulate, usually abrupt- 
ly and somewhat obliquely acuminate, the sheath reaching 
about half way to the apex, the dorsal lamina gradually be- 
coming very narrow at base, the border strong and reaching 
the apex, where it becomes confluent with the costa, margin 
entire or sometimes faintly denticulate at apex; costa strong; 
leaf-cells rounded-hexagonal, somewhat incrassate, somewhat 
smaller at the apex of the sheath, becoming rectangular at the 
base, the border consisting of two or three rows of linear- 
prosenchymalous incrassate cells: seta erect, flextious, about 
4-9 mm. long, yellowish to reddish, smooth, slender, terminal : 
capsule erect or arcuate, usually reddish-yellow, smooth, 
oblong-oval, about 7-8 mm. long; peristome-teeth red. the 
upper two-thirds split into two awl-like prongs with spiral 
thickenings, pellucid, papillose, the teeth inserted below the 
mouth; spores smooth, small, about .01O-.012 mm. in di- 
ameter; operculum conic-rostrate. Mature in late fall. 
Antheridial fiowers gemmiform. axillary. 
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Widely distributed in temperate regions on shaded soil, 
in our region especially in and about greenhouses. Our speci- . 
mens show considerable variation in the arrangement of the 
leaf-cells, either in rows or not so, and in the capsule, the 
latter varying from erect and symmetric to arcuate. The 
spores in our specimens are much smaller than is indicated in 
some descriptions, 

Allegheny : In flower-pots, Pliipps Conservatory, Schenley 
Park, Pittsburgh, March 20, 1910. O. E. J. 
( Figured ) . 

Elk : James. (Porter's Catalogue). 

3. Fissidens obtusifolius Wilson. 
(Plate X) 

Small, densely gregarious, sometimes forming cushions, 
usually growing at right angles to the substratum, pale green : 
stems comparatively stout, in our specimens about 3-6 mm, 
long, mostly simple; leaves of fertile plants about 4-8 pairs, 
of sterile shoots about 6-12 pairs, distichous, vertical, in 
fertile shoots closely placed, the lower small, obovate to ob- 
long, the upper much larger, oblong, ascending to erect, obtuse, 
the clasping portion extending above the middle, non-margined 
except for a few elongate cells at the end of the sheathing 
portion, entire, the apical leaves reaching to 1.5 mm. long by 
0.3 mm. wide; cells rounded to quad rate- hexagonal above, a 
few at the margin of the base rectangular (up to 4:1), at the 
apex of the sheath a few marginal cells elongate to linear, all 
incrassate ; costa strong, disappearing shortly below the apex, 
the dorsal lamina becoming narrow or disappearing at the 
base: seta comparatively stout, erect, or upcurving, in ours 
about 1.5-2.0 mm. long, brownish, smooth; the capsule erect, 
oblong-oval to oblong- obovate, somewhat narrowed below the 
mouth, smooth, brownish; operculum hemispheric-apiculate to 
very shortly rostrate; peristome yellowish-pellucid, trabecu- 
late, the teeth lanceolate, acuminate; capsule walls with cells 
incrassate, quadrate to hexagonal; spores smooth, .018- .023 
mm. Mature in autumn. 

On wet rocks from New England to Minnesota, Colorado, 
Texas, and Alabama. Rare in our region. 

Reaver : Gorge of Little Beaver Creek, on sides of large 
sandstone rocks in dashing current and often 
inundated, Smitli's Ferry, October 1, 1910. O. 
E. J. (On the Ohio- Pennsylvania State Line.) 

In West Virginia on walls of Lock No. 9, Monongahela 
River, a short distance south of the West Virginia- Pennsyl- 
vania State Line, July 3, 1909. O.E.J. 
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4. Pissidens incurvus Starke, Schwaegrichen. 

Typically this species is about 2-6 mm. high, with rather 
liroadly oblong-lanceolate leaves, which are obtuse-apiculate 
and narrowly bordered up to near the apex: seta reddish, long, 
flexuous ; capsule oval-cylindric, curved and usually more or 
less inclined or cernuous; antheridial buds basal. 

On rocks, or more rarely clay, usually in shaded brooks 
and ravines, America from Greenland to Vancouver Island to 
Texas. Europe, Asia, Africa, New Zealand. 

Fayette : On muddy rock in bed of mountain rivulet. 
Ohio Pyle, June 14, 1908. O. E. J. and G. K. J. 

McKean : Hunt's Run, April 28. 1893. D. A. II. 

In our region this species is rare in its typical form but is 
represented by a form closely approaching, but perhaps not quite 
typical, — variety tninululus (Sullivant) Austin, as follows: 

4a. Fissidens incurvus variety minutulus (Snllivant) Austin. 
(F. miiiululus Sullivant). 
(Plate X) 
Plants minute, 0.8-5.0 mm. high, gregarious, green, erect : 
stem simple, reddish ; leaves 3-7 pairs, hardly imbricate, the 
uppermost much larger and incurved-erect and up to 2.5 mm. 
long, narrowly oblong- lanceolate, more or less acute, the 
border narrow, ceasing below apex, widest at upper part of 
sheath, margin entire or somewhat undulate, the sheath about 
one-half the length of the leaf, the inferior lamina narrowing 
at base but hardly decurrent ; costa strong, ending usually a 
little below apex; leaf-cells incrassate, more or less rounded to 
hexagonal, rather irregular, the basal becoming rectangular, 
the border consisting of 1-3 rows of elongate-linear or ascend- 
ing prosenchymatous cells: seta reddish, smooth, erect, sub- 
flexuous, about 3-6 mm. long; capsule usually erect, sym- 
metric, 0.7-0.9 mm. long, yellowish to dark chestnut color, 
oval-oblong, tapering abruptly at base; peristome rich red- 
chestnut, the teeth deeply forked into two awl-like prongs 
with prominent spiral thickenings, teeth slightly inserted; 
spores round to oblong, pellucid, pale yellow-red, smoothish, 
.014-.017 mm. in diameter; operculum conic-rostrate. Mature 
in early autumn. 

On damp stones and rocks, in shady woods or in stream 
beds. Nova Scotia to Vancouver Island and south to Texas ; 
Europe. 

Allegheny : Schenley Park. Pittsburgh, August 20, 

1905, Darlington Hollow, November 9, 
1908, Keown. November 14, 1909, and 
Powers Run. November 30. 1909. O. E. J. 
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Lawrence : Gorge below Ellwood City, June 26, 

1909. O. E. J.; October 15, 1910. O. E. 

J. and G. K. J. 
McKeati : Hawkins Hollow, Bradford, August 2, 

1895. D. A. B. 
Westmoreland : Rachelwood, New Florence, September 

8-11, 1907, O. E. J. (Figured.) 

5. Fissidens exiguus Sttllivant. 

(Plate XI) 

Plants very small, gregarious, light green: stems, in our 
specimens, 1-2.5 mm. high, erect, or ascending; leaves usual- 
ly 3-5 pairs, the lower minute, the upper reaching 1.5 mm. 
long, ascending to erect, oblong-lanceolate, acute, only the 
sheath margined, entire, the dorsal lamina narrowing to none 
at the base, the sheath about one-half the length of the leaf; 
costa stout, vanishing a little below apex ; cells m apical lamina 
quadrate to hexagonal, at base of leaf becoming rectangular, 
the sheath being bordered, especially in its upper part, by a 
border one to four cells wide, of elongate and more or less 
prosenchymatous cells, all cells moderately tncrassate or more 
so in border of sheath: capsule on an erect, somewhat flexu- 
ous, stout, reddish pedicel 2-5 mm. long; capsule oblong-oval, 
narrowed to pedicel at base, somewhat constricted below 
mouth, smooth, reddish-yellow, about 0.5-0.7 mm. long; 
operculum conic-rostrate, about two-thirds the length of the 
capsule; calyptra narrow, dimidiate; teeth red, split to the 
middle into two awl-like prongs which have spiral thicken- 
ings, closely infolded in wet specimens, inserted a little below 
edge of mouth; spores smooth, about .020 mm. in diameter. 
Mature in September. 

Rather common on stones and rocks in stream beds, es- 
pecially in ravines. Southern Canada, United States east of 
the Rockies. England. 

Allegheny : On sandstone rocks, ravine of Powers Run, 
November 30. 1909. O. E. J. 

Fayette : Cheat Haven. September 3-6. 1910. O. E. 

J. and G. K. J. (Figured,) 

6. Fissidens cristatus Wilson. 
(F. dccipiens De Notaris). 

(Plate XI) 
Usually tufted, branching from the base, green to dark 
gieen; stem erect, 1-2 cm. high: leaves numerous, ascending, 
imbricate, the upper reaching 2.5 mm. long, oblong-lingulate. 
acute, crenulate below, irregularly serrate above, inferior 
lamina narrowed and somewhat decurrent at base, sheath ex- 
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tending half-way to apex or a little above ; costa strong, ending 
jnst below or in the apex; leaf-cells irregularly angular to 
rounded-hexagonal, about .008-.012 mm. in diameter, some 
of these next to the costa larger, the marginal 3 or 4 rows 
paler and forming a rather obscure belt around the leaf, all 
cells incrassate: seta ascending, usually about I cm, high, 
smooth, light chestnut color, arising from the lower half of the 
stem ; capsule oblong, smooth, about 2 mm. long, tapering to 
the seta, ascending to nearly erect, chestnut-brown, con- 
stricted below the mouth at least when old; peristome bright 
red-chestnut, the teeth split at one-third above the base into 
two very slender, trabectilate. .somewhat spirally papillose 
prongs; operculum conic, rostrate; spores about .020 mm. in 
diameter, smooth, pale yellowish, globose. Mature in winter 
or early spring. 

On moist soil and stones or occasionally at base of trees, 
Xova Scotia to the Gulf States and the Rocky Mountains, 
Europe, Asia. 

Allegheny : Montrose. SejUember 1, I90,S, and Wild- 
wood Road, November 19, 1908. O, E. j. 

Crawford : On bark at base of black ash. Linesville, 
June 11-12, 1907. O. E. J. (Figured.) 

Fayette : Ohio Fyle, September 1-3. 1906. O. E. J. 

and" G. K. J.; Ohio Pyle, July 4, 1908. O. 
E.j. 

McKean : Bennett Brook, Bradford. Mav 3, 1893. D. 

A. B. 
7, Pissidens adiantoides (Linnieus] Hedwig. 

This species differs chieHy from F. cristatus in that the cells 
are larger, .012-.016X.OI5-.025 mm., distinct: seta usually 
longer than in F. cristatus. about 1-2.5 cm. long. The plants 
are often much larger. 2-15 cm. high, and are monoicous instead 
of dioicous. as in F. crislatns. 

This -species is reported as common in the eastern United 
States but all the specimens wc have seen from our region labeled 
as F. adiantoides we have referred to F. cristatus. 

^. Pissidens taxifolius [l.innseus] Hedwig. 

{Hypnum la.vifoliuin I.innxus) 

(Plate XI) 

Plants gregarious, light green, branching at base, usually 
5-10 mm. high, erect to ascending: stem rather stout and 
rigid; leaves close, imbricate, oblong-ovaie, apiculate. uniform- 
ly crenulate, non-bordered, ascending, the middle leaves usual- 
ly longest and up to 2 mm. long, the inferior lamina ending 
abruptly at the base, sheath extending to the middle or beyond ; 
costa strong and excurrent in the apiculus; leaf-cells rounded- 
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hexagonal, about .010 mm. in diameter, incrassate, one or two 
rows next the costa larger, the marginal row usually a little 
paler, the costa at the apex widening and consisting of elong-' 
ate parenchymatous cells: seta about &-14 mm. long, Hexu- 
ous-ascending, smooth, yellowish-castaneous, arising near the 
base of the plant ; capsule varying from sub-pendulous to erect, 
oblong, slightly inflated on the back, smooth, about 1.5 mm. 
long, tapering abruptly to tlie seta, castaneous to dark brown; 
peristome bright red-chestnut, the teeth inserted a little be- 
low the mouth of the capsule, forked to below the middle, 
the prongs very slender, trabeculate, somewhat spirally 
papillose; spores smooth, about .016-.017 mm. in diameter, 
pale yellowish-pellucid; operculum conic, obliquely rostrate to 
about half the length of the capsule. Mature in late fall or 
winter. 

On damp clayey soil, eastern United States, Europe, Asia, 
.Africa. 

Allegheny : Powers Run, April 17. 1908. O. E. J. 

Fayette : Ohio Pyle, September 1-3. 1906, and Cheat 

Haven, September 3-6, 1910. O. E. J. and 
G. K. J. ; Ohio Pyle. June 14, 1908. O. E. J. 

McKean : Dennett, October 26. 1898, (Figured.) and 
Quintuple, March 30. 1898. D. A. B. 

Lawrence : Gorge of Conoquenessing above Rock 
Point, October l.=i, 1910. O. E. J. and G. 
K.J. 
9. Fissidens osmundioides [Swartz] liedwig. 
(Dicronidii osuiitndioides Swartz). 

Densely tufted, ]-5(-10) cm. high, dark green, tomen- 
lose below with brown rhizoids: stems simple or sometimes 
branched basally, erect; leaves numerous, close but hardly im- 
bricated, the apical ones the largest, oblong-lanceolate, serru- 
late towards the apex, non-bordered, usually rounded and 
apiculate at apex, the sheath reaching from one-half to two- 
thirds the leaf-length, inferior lamina often ceasing abruptly at 
base and not decurrent ; costa ending just below the apex ; leaf- 
cells oval- or rounded-hexagonal, large, about .OIO-.OISX 012 
-.025 mm., incrassate, a single row at margin often paler, 
pellucid, and a little smaller : seta terminal, yellowish to chest- 
nut-red, about 5-10 mm. long; capsule narrow-oblong, sub- 
erect to inclined, thick-walled, chestnut-brown or darker; 
operculum conic with a needle-like usually straight beak nearly 
as long as the urn ; calyptra cucullate or several-lobed at base ; 
spores smooth, about .018-.02.T mm. Mature in midsummer. 

In swampy woods and along streams, ()uite widely dis- 
tributed in the cooler portions of the Xorthern Hemisphere, 
reaching the northern United States. It occurs in Eastern 
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Pennsylvania and in Ohio but l:;is not yet lieen found in 
Western Pennsylvania. 

10. Ftssidens subbasUaris Hedwi^. 
(Plate XII) 

Cespitose in wide mats, 5-10 mm. high, erect or ascend- 
ing, green, brownish tomentulose at base: stems branching at 
base; leaves usually in 10-18 pairs, crisped when dry, widely 
spreading to ascending, close, imbricate, those in middle of 
stem often largest, the largest reaching about 1.5 mm., tlie 
sheath reaching about three-fifths the length of the leaf, leaf 
oblong, rather obtuse, hut apiculate with a pointed cell, non- 
bordered, minutely crenulate below, irregularly serrate above. 
the inferior lamina ceasing abruptly at the base; leaf-cells 
incrassate, and rather obscure, small, about .007-012 mm., 
roundish-hexagonal ; the costa ending considerably below the 
apex: seta smooth, arising from basal part of stem, ascending. 
usually about 3-5 mm. long and reaching about to the top of 
stem, light chestnut-color; capsule cylindric-oval, about 1.,=^ 
mm. long, smooth, chestnut-color to dark brown, tapering at 
base, erect or very nearly so; calyptra narrowly cucullate; 
operculum conic, obliquely rostrate to about one-half the length 
of capsule; jieristome rich chestnut-coior, strongly trabeculate. 
not papillose, the teeth slightly inserted, bifid to about the 
middle into two slender prongs; spores smooth, pale yellowish 
pellucid, round, about .016-.018 mm. in diameter. Mature in 
late autumn. 

On earth and on rocks and bases of trees, Ontario and 
southwards through our Eastern States. 

Allegheny : On base of white oak, Douthett, December 
29, 1908 (Figured), and Keown, November 
14, 190y. O. K. J. 

Favette : l-ase of rotten stump. Ohio Pvle. Septem- 

ber 1-3, 1906. O. E.J. and O.K. J. 

McKean : Quintuple, at base of old tree, April 18. 
1900. D. A. n. 

Indiana and Westmoreland : James. ( Porter's Catalogue.) 
3. OCronWERAS Rridel. 
(Conoiiiilriiitn Montague). 

Plants slender, fasciculately branching, floating, filiform: 
leaves remote, lance-linear, short-auriculate : flowers monoi- 
cous, the male axillarj', the female on elongated branchlets; 
seta short ; capsule thin-walled, erect, very small, without 
stomata: calyptra minute, conic, undivided, covering only the 
rostrum of the operculum; operculum conic-rostrate; peris- 
tome-teeth variously laciniate or entire and evidently de- 
generate: annuUis none: spores about .018-.025 mm. 
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This ^cnus iiKUi'les about 25 species of aquatic mouses 
more or less reseinbiing Fottlinalis in general appearance, 
v-idely rfisiributed ovtr the earth, — 2 species occurring in 
eastern L'nited States, and likely to be found in our region. 

Key to the Species. 
3. Large much-branched plants, up to 15 cm. long: seta shorter than 

the capsule. 1. 0. dtbilis. 

n. Small little-branched plants, up to 4 cm. long; seta longer that> 
the capsii^^^i^^j,^£:..„^(2t^-;2l« 0. halliamis. 
1. Octodiceras debilis ( Schwa egrichen) New Combination. 
iOclodiceras juUanus Bridel; Conomitriiim juHamim Montague; 

Fonlinalis Juliana Savi). 

Plants up to 15 cm, long, flaccid, floating, blackish-green 
below, much branched: leaves distant, spreading, numerous, 
linear-lanceolate, entire, non-bordered, vaginant lamina one- 
fourth the length of the leaf, inferior lamina not reaching base, 
costa ending considerably below the apex; leaf-cells irregular 
hexagonal or more quadrate below, about .O15-.020X-O2(^ 
,030 mm., thin-walled: seta shorter than capsule, pale, fragile 
at base, elliptic, erect, scarcely raised above perichwtial bracts, 
symmetric ; operculum conic-rostrate and about as long as urn ; 
peristome-teeth short, imperfect, 16, yellowish-pellucid, ir- 
regularly cleft and perforate in upper part; calyptra conic, 
dark, erose at base; spores about .020-.022 mm., mature in 



Almost cosmopolitan, but rather local, on stones and on 
wood in creeks and springy swamps. It has not been collected 
in Western Pennsylvania other than as follows: 

Huntingdon : Porter. (Porter's Catalogue.) 
2. Octodiceras hallianus (SuUivant and Lesquereux) Jaeger 

and Sauerbeck. 
(Coiioinitrium hallianwn Sullivant and Lesquereux ; Fissideiis 

hallianus Mitten). 

Plants smaller, up to 3-4 cm. long, laxly tufted, dirty- 
green: stems sparsely fasciculate-branching at base; leaves re- 
mote, narrowly linear-lanceolate, usually in 5-10 pairs, entire, 
the sheath not reaching over one-fourth or one-third the length 
of the upper pair of leaves, inferior lamina narrowing and 
reaching almost to the base; cells irregularly hexagonal, tend- 
ing to quadrate below, about .01.S-.022 mm.: seta longer than 
capsule, pale; capsule pale, elliptic-oblong; peristome-teeth un- 
divided, reddish, subulate-lanceolate, articulate, inserted below 
the mouth of urn, papillose; operculum acutely conic- rostrate 
and about as long as urn; calyptra cucullate, covering the en- 
tire operculum ; spores smooth, about .018-.024 mm. 

On wood and stones, in streams, swamps, etc.. New Jersey, 
\ew York, Illinois, Florida, Idaho, etc. Xol reported for our 
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immediate region, but likely overlooked on account of small 
size. 

Family V. TORTVLACEAE. 

Autoicoiis or dioicoiis, rarely par-, syn-, or polyoicous: 
mostly small or medium-sized, more or less densely cespitose, 
rarely gregarious : stems mostly with central strand, radiculose 
below, thickly foliate, simple or more or less branched ; leaves 
pluri-seriate, rarely 3-seriate. lanceolate to broadly ovate or 
obovate; costa heterogeneous, mostly percurrent, or excurrent, 
sometimes with longitudinal lamellx or with green branched 
filaments on the ventral surface above the middle; teaf-cells 
parenchymatous, the basal rectangular to elongate, mostly 
pellucid, or hyaline, upper cells always chlorophyllose, on both 
sides mostly warty papillose, loose, sometimes towards the 
apex 4-6-angled, or small and rounded-quadrate; seta more 
or less elongate, mostly straight, rarely almost lacking; capsule 
erect, symmetric, rarely slightly inclined, straight to slightly 
arcuate, mostly oblong to cylindric, rarely oval to spherical ; 
collum short, rarely none; peristome various to none, mostly 
inserted on the mouth of the urn, usually without projecting 
trabecule; teeth 16. straight or spirally twisted, often united 
at base into a tube, entire or 2-3-cleft into filiform-subulate 
divisions, papillose ; operculum mostly conic, rostrate ; calyptra 
mostly cucullate, smooth, rarely papillose or minutely bristly 
or short-hirsute. 

A very large family, mainly confined to the temperate 
zones, occurring almost entirely on soil or on rocks. The 
systematic relationships and the scope of the family are vari- 
ously treated by different bryologists who have taken dif- 
ferent characters as the basis for the various classifications. 

Key to Genera. 

a. Leaves mostly narrow, often linear -lanceolate, never broadest 

above the middle; costa with several guides, no accompanying 

celh. bnt 2 stereid bands, rarely long-excurrent. 
b. 
a. Leaves mostly broad, ovate-oblong (o spalutate or lingulate; costa 

ivith 2 median guides, with accompanying cell?, and I stereid band. 

mostly more or less long-exciirrent. 1. 

b. Plants minute; areolation dense, strongly papillose above i 
capsules cleiatocarpous. i. Aslomum. 

b. With deciduous opcrcuUim. c. 

c. Peristome none. d. 

c. Peristome present, rudimentary or well-developed. 

d. Operculum deciduous with tlie columella detached. 

4- HyMttiostylium. 
d. Columella remaining in the urn after the falling away of the 
operculum. 3. Gytnnostomum. 

e. The exterior surface of the teeth more strongly developed and 
with projecting plates. a, IVcisia. 
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t. Both surfaces of tJie teeth equally we II -developed and no pro- 
jecting plates. f. 
f. Pcrichartial leaves long-coiivolute-shealhing. 

8. Barbuh. 
f. Perichatial leaves not or but little convohtte-sheathiiig. 
g. 
g,. Leaves more or less Ungulate, tnargins plane: cells smooth. 

7. DidyiiwdoH. 
K. Leaves more or less lanceolate, i. 

t. Leaf-margins plane or involute; cells papillose. 

i. Leaf-margins more or less revolute: leaf-cells nearly smooth 
or papillose. k. 

j. Divisions of peristome erect or slightty dextrorsely twisted. 

5. Trichoitomum. 
j. Divisions of peristome distinctly sinistrorsely tu'isted. 

6. Tortclla. 

k. Peristome-tectli 16. more or less 2-clfft or perforate, erect or 

dextrorsely ascending. 7. Didymodnn. 

k. Peris tome-teeth 32. filiform, strongly twisted sinistrorsely 

8. Barbiila. 
I Cleistocarpous; capsule spherical to oval, apicnlate. 

9. Phase um. 
I Operculate. m, 

m. Perislome-teeth 16. n. 

m. Peristome-teeth 32. filiform, sinistrorsely twisted, with a high 
basal membrnae. 13. Torlula. 

n. Peris tome- teeth none, or rudimentary from a low basal membrane. 

10. Poltia. 

n. Peristome-teeth small, separate to the base, more or less divided 
into two slender prongs, 11. Desmatodon 

I. ASTOMVM Hampe. 
Autoicoiis. rarely polyoicoiis: small, gregarious to cespi- 
tose, dull green: stem witli a few-celled central strand, radicu- 
lose, thickly foliate ; upper leaves tufted, when dry mostly 
crisped, keeled, from a broad base lanceolate to subulate- 
lanceolate, margin plane to involute, entire; costa strong, per- 
current or excurrent; leaf-cells in upper part of leaf small, 
rounded-quadrate, papillose both sides, the lower cells 
elongate-quadrangular, thin-walled and hyaline: capsule most- 
ly immersed, almost spherical to oblong-elliptic, mostly with a 
small, elongate-conic operculum, which, however, is rarely 
deciduous ; calyptra cucullate, rarely mitrate, smooth. 

A widely distributed genus of 21 terrestrial species; 5 
species occurring in North America; 3 species in our region. 

Key to the Species. 
a. Leaves crisped when dry. b. 

a. Leaves not crisped when dry; capsule castaneous. ovoid. 

3. A, tiitidulum. 
b. Capsule brown, globose: spores usually .014-.017 (rarely 
.030) mm. in diameter, mature in spring. 

1. A. cnspum. 

b. Capsule brownish to orange, sub-globose; spores usually .021- 
.027 mm., ripe from late autumn to early spring. 

2. A. tuUivantii. 
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1. Astomutn crispum (Hedwig) Hampe. 
(SysWgiitm crispum Schimper; H^eisia crispa Mitten). 

Densely gregarious to sub-cespitose, pale to dark green : 
stem 5-12 mm, high, usually branched above, erect; leaves 
numerous, close, when dry crispate, the stem-ieaves small, 
lance-linear, the comal and perichsetial much larger, elongate- 
linear from a narrowly obloog, concave, whitish base, usually 
narrowly involute above, the apex acute; costa strong, acutely 
and shortly excurrent-mucronate, sometimes upturned so as 
to make the leaf somewhat cucullate; basal leaf-cells laxly 
long-rectangular, hyaline, upper leaf-cells sub-quadrate, dense- 
ly chlorophyllose, papillose: seta erect, shorter than the 
capsule; capsule immersed. globose. small, brown- 
ish; lid distinct but not separating from the 
urn of its own accord, minute. conic-apiculate : 
exothecial cells laxly hexati^onal to oblong-hexagonal, one to 
three rows of cells being somewhat smaller at the junction of 
the lid; calyptra cucullate: s])ores papillose, .014-,018 mm., 
mature in spring: autoicous. 

In old sandy or clayey fields, principally in non-calcareous 
districts, temperate Europe, Japan, Algeria, and, in North 
America, from Saskatchewan to Pennsylvania, Kansas, and 
Texas, Not yet reported from our region but to be expected. 

2. Astomum sullivantii Bryologia Europxa. 

(Systegiuni sullivantii Jaeger). 

Densely cespitose, green: stems simple or sparsely 
branched above, erect; leaves close, when dry spirally twisted 
and crispate; capsule brownish to bright orange-colored, sub- 
globose, immersed; spores ,021-.027 mm., mature from 
autumn to early spring. 

On the ground in old fields and in moist grassy spots, 
"especially in new clover fields," in temperate North America. 

Beaver : James. (Porter's Catalogue). 

Indiana : James. (Porter's Catalogue), 

3. Astomum nitidulum Bryologia Europxa, 

(Systegium niliduhtm Jaeger). 

Smaller than A. sullivantii, the stem-leaves narrowly linear- 
lanceolate ; the perichxtial leaves broadly lance-ovate, long-acumi- 
nate, over twice the length of the stem-leaves: seta longer, about 
two-thirds as long as the capsule ; capsule ovoid, castaneoiis, lus- 
trous ; lid obliquely rostellate ; calyptra smaller than in A. sulli- 
vanlii. (As has been suggested by Grout, this appears to be 
merely a variety of A. sullivantii, ) 

On the ground in old fields and grassy places, in Pennsyl- 
vania and Ohio. Rare. 

Indiana : Derry, James. (Porter's Catalc^e). 
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2. IVEISIA Hedwig. 

Autoicous, rarely paroicous, polyoicous, or dioicous : low, 
cespitose, freely branching: upper leaves much larger, relative- 
ly to the lower, erect-spreading, crisped when dry, carinate, 
elongate-lanceolate ; costa strong, cuspidate-excurrent ; basal 
lea^ells rectangular, hyaline, the upper small, rounded, low- 
papillose on both surfaces : seta erect or sometimes curved, 
mostly longer than the perichatial leaves; capsule erect and 
symmetric or a little inclined and swollen dorsally, round-ovate 
to Cylindrical, narrow-mouthed, finally usually somewhat 
plicate, the urn at the rim being several cells thick and the 
insertion of the peristome thus considerably removed from the 
exterior border of the rim; peristome-tceth short, often rudi- 
mentary, undivided, papillose, the exterior layer more strongly 
developed and with projecting bars : lid obliquely long-rostrate ; 
calyptra cucullate. 

A widely distributed genus of 27 terrestrial species; 6 
species occurring in North America; only one in our range. 

1. Weisia viridula [Linnaeus] Hedwig. 

(Bryum xiridulwn Ltnnfeus). 

(Plafe XI!) 

Densely cespitose, yellowish-green: stem erect, often 
branching, up to 5 mm. tall; leaves erect-spreading, the upper 
much larger and up to 3 mm. long and 0.5 mm. wide, lance- 
linear, tapering to an acute or acuminate apex, the margin 
strongly involute, entire, leaves crispate when dry ; costa 
strong, about .030-.040 mm. wide at base, excurrent into a 
short and more or less hyaline point ; upper leaf-cells roundish- 
hexagonal, strongly papillose, obscure, the basal more or less 
elongate- rectangular and hyaline : seta slender, up to 1 cm. 
long, lustrous, yellowish, faintly sinistrorse; capsule erect, 
ovoid, symmetric, slightly narrowed at mouth, reddish-brown, 
about 0.9 mm. long, somewhat plicate when dry and empty; 
exothecial cells rather thin-walled, irregularly oblong to hexa- 
gonal or rounded, those at the mouth in 3-5 rows, much 
smaller, quadrate and darker in color ; peristome-teeth more or 
less rudimentary, short, irregularly linear, divided, or truncate, 
papillose; lid conic, obliquely long-rostrate, altogether nearly 
as long as the urn; calyptra cucullate, covering about two- 
thirds of the capsule; spores orange-pellucid, papillose, about 
.016^.019 mm. in diameter, mature in spring. 

Almost cosmopolitan on bare earth in fields, excavations, 
along roadsides, etc. Rather uncommon in our region. 

Fayette : Ohio Pyle, on clay bank, September i — 3, 1906. 
O. E. J. and G. K. J. (Figured.) 
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McKean : Bradford. N'ovember 21, 1896, Divide. LSolivar 
and Bennett. December 15, 1896. and Quin- 
tuple, March 20, 1898. D. A. B. 

Washington: Linn and Smouton. (Porter's Catalogue). 

3. GVMNOSrOMUM Hedwig. 

Dioicous: densely cespitose, rnsty in color beUnv ; stem 
thickly foliate, sparsely radiculose, in cross-section circular, 
the central strand few-celled, the branching dichotomous; 
leaves erect-spreading, more or less carinate. not crisped when 
dry, rarely appressed or curved ; elongate-lanceolate or subu- 
late, margin plane; costa strong, vanishing below the apex: 
upper leaf-cells rounded-quadrate, small, thickly papillose on 
both sides, as is also the costa, lower cells rectangular, the 
walls yellow; perichsetial leaves somewhat sheathing at the base: 
seta long, erect ; capsule erect, symmetric, oval or oblong, when 
ripe smooth and shining, the wall of the capsule not distinctly 
thickened at the mouth; peristome none: operculum conic, 
rostrate, easily deciduous; calyptra narrowly cucullate. cover- 
ing about half of the urn. 

A widely distributed genus of 11 species, mainly occurring 
on calcareous rocks; 3 species occurring in North America; 
only one in our region. 

1. Gymnostomum calcareum Xees and Hornschnch. 
{Plate XII) 

Densely cespitose, yellowish-green : stems erect, 
branched, up to 10 mm, high or more; leaves about 1 mm. 
long, spreading, somewhat recurved, elongate-oblong-lanceo- 
late, somewhat concave, usually larger and tufted at the apex 
of the stem, obtuse, plane-margined; upper leaf-cells densely 
papillose, small, incrassate, obscure, the interior basal cells 
hyaline, rectangular or up to 2-3:1 ; costa strong, ending be- 
low the apex: seta erect; capsule oblong, often somewhat con- 
stricted below the mouth when dry and empty, erect, sym- 
metric, tapering below; lid conic, obliquely rostrate, the beak 
one-half to two-thirds as long as the urn; calyptra cucullate; 
peristome none ; exothecial cells rectangular to quadrate, at 
the mouth becoming smaller, darker and quadrate in 3 to 5 
rows; spores smooth, .008-.011 mm. in diameter, mature in 
summer. 

Cosmopolitan on damp limestone rocks and boulders, 
but rare in our region. 

Lawrence : GiDrge near Rock Point. June 26, 1909. (Fig- 
ured.) Sterile. O. E. J. 

4. HYMENOSTYLIVM- Bridel. 

Dioicous: densely and deeply cespitose, green to rusty or 
yellowish-green: stem densely foliate, sparsely radiculose. 
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without a central strand, triangular in cross-section; leaves 
erect-spreading, rarely squarrose- recurved, when dry involute, 
sometimes somewhat twisted when dry, not crisped, more or 
less carinate, el on gate- lanceolate, acuminate ; costa mostly 
ending below the apex; laminal leaf-cells thick-walled, smooth 
or papillose : seta long, erect ; capsule erect, symmetric, obovate, 
firm, when empty smooth and pyriform; peristome none; lid 
obliquely long-rostrate from a broad base, remaining attached 
to the columella and deciduous thus attached; calyptra cucul- 
tate, covering about half of the urn. 

A widely distributed genus of about 21 species, occurring 
mainly on calcareous rocks; 8 species in North America; only 
one occurring in our region. 

I. Hjrmenostylium curvirostre [Ehrhart] Lindberg. 

{iiymnoslojiiiiin cun-iroslrc Hedwig; IVcisia amirostris Muel- 
ler). 

(Plate XII) 

Closely cespitose, 2-4 cm, high, bright green above, 
darker and more or less ferruginous below: leaves little or not 
at all twisted when dry, erect to recurved-spreading when 
moist, narrowly lanceolate-acuminate, 1-1.5 mm. long, apex 
acute, base sub-clasping, margin entire but papillose, as are 
also the entire upper and lower surfaces of the lamina and costa; 
costa strong, vanishing just below the apex, at base occupying 
about one-eighth the entire width of the leaf; upper leaf-cells 
rounded to sub-quadrangular, the lower towards the costa be- 
coming elongate-rectangular; seta 8-10 mm. long, lustrous, 
castaneous ; capsule about 1 mm. long, rounded ovate, lustrous, 
castaneous. widest towards the mouth, when dry and empty 
decidedly urceolate; peristome none; operculum with a long 
and oblique rostrum at least two-thirds the length of the urn, 
the operculum often remaining attached to the columella for 
some time after the spores have been shed ; spores yellowish, 
moderately incrassate, smooth, about .014— .017 mm. in diame- 
ter, mature in September or October. 

\ot uncommon on wet cliffs, principally calcareous, in 
Europe, Asia, northern Africa, and, in North America, from 
Alaska to Labrador south to California and the Carolinas. 

Allegheny : Guyasuta Hollow, Aspinwall, on wet cliff 
near waterfalls, October 12 and 25, (Fig- 
ured) 1908, and September 8, 1909. O. E. J. 

Lawrence : On wet face of exposure of the Homewood 
Sandstone, near Rock Point, October 15, 
1910. O. E. J. and G. K. J. 



jyGoo^^lc 



M A MANUAL OF MOSSES 

5- TRICHOSTOMUM Hcdwig. 

Dioicous, rarely autoicous: densely cespitose. medium size, 
green to yellowish-green: stem with central strand, erect, 
radiculose, rarely felled, densely leaved, mostly dichotomously 
branching; leaves spreading, mostly crisped when dry, upper 
leaves much the larger, long and narrow, more or less concave 
to canaliculate, margins mostly erect to involute, often undil- 
Ute, mostly entire ; costa well-developed, sometimes ending be- 
low the apex or excurrent; upper leaf-cells small, rounded, 
chlorophyllose, papillose on both faces, towards the base 
elongated- rectangular, mostly hyaline ; seta long, erect ; capsule 
erect, rarely inclined, mostly symmetric, oblong-cylindric to 
cylindric, short- necked, rarely strumose; basal membrane of 
peristome low or nong, the teeth erect, smooth or papillose, red 
or yellow, undivided or cleft into two filiform non-articulated 
divisions which arc sometimes approximate in pairs; spore 
small; lid conic, rostrate, the exothecial cells of the base in 
vertical series or rarely dextrorsely ascending; calyptra cucul- 
late, smooth. 

A genus of about 100 species, widely distributed on earth 
and rocks. -About 20 species in North America; only one in 
our region. 

1. Trichostomiim cylipdricum (Bruch) C. Mueller. 
(Didymodon cylindricus Bryolc^a Europasa; T. leiiuirostrc 

Lindberg) . 

(Plate XII) 

Rather loosely and softly cespitose, yellowish, dark be- 
low: stems erect branching, rather flexuous, reaching to l..'>-2 
cm. in height ; leaves about 2-3 mm, long, narrowly linear- 
lanceolate, when dry crisped and contorted, when moist 
spreading or flexuous. gradually acuminate or sometimes rather 
abruptly narrowed to an acute apex, the margin papillose- 
sinuate, plane or involute; basal leaf-cells elongate-rectangular 
or more or less angular-oblong, somewhat inflated, hyaline in 
a broad band that does not extend up the margin, above rather 
abruptly becoming much smaller, incrassale, quadrate to 
rounded-hexagonal, the median and upper rounded-quadrate 
to rounded- hexagonal or transversely oblong, densely papil- 
lose, much incrassate ; costa strong, usually forming the apex 
<if larger pellucid cells; seta single or sometimes in pairs, 
slender, erect, about 1.5 mm. long, yellow; capsule linear- 
cylindric, brownish; lid conic and obliquely rostrate; peris- 
"tome-teeth short, untwisted, linear-subulate, fragile, usually 
more or less irregularly cleft or perforate ; spores mature in 
autumn: dioicous: fruit produced but rarely. 

On wet non-calcareous stones in brooks or at the base 
of cliffs in hilly or mountainous districts, in Europe, .-Vsia, 
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?outh Artierica, and, in North America, from Greenland to 
iManitoha and southward in the mountains to Xorth Carohna. 
Rare in our region. 

Huntingdon: Alexandria. Porter. {Porter's Catatdgue), 
SfcKean : Toad Hollow, Bradford, July 19, iSa6. Sterile. 
D. A. B. (Fipired). 

6. TORTELLA {C. Mueller) Limpricht. 

Dioicous; rarely autoicous: widely and deeply cespitose, 
the cushions often yellowish-green outside, brownish inside : 
siem erect, mostly without a central strand, felted-radiculose : 
leaves tufted at the apex of the stem, widely spreading to re- 
curved-squarrose from a whitish and shining base, cirrhate- 
crispate when dry, elongate-lanceolate to subulate, margin un- 
dulate, entire, usually involute above; costa strong, eliding 
in the apex or cxcurrent ; basal leaf-cells differentiated, hyaline, 
elongate- rectangular, extending up the margins, smooth ; tipper 
cells green, small, rounded-quadrangular, thickly papillose oh 
l>oth sides: seta red, long, erect; capsule erect to inclined, 
oblong to cylindric; annulus i-arely differentiated; peristome 
attached below the rim of the urn, the basal membrane low, 
teeth iZ, filiform, sinistrorsely woiind, papillose; spores small; 
lid small and elongate-conic; calyptra cucullate, smooth, long- 
rostrale. 

.\ cosmopolitan genus, the 33 species mainly occurring on 
soil or on rocks; 5 species in North America: 2 in our region. 

Key to the Species. 



a. Dioicous: Itaves lon^-acuminate. i. 7". lorluosa. 

a. Autoicous: leaves linear-lanceolate to oblong-lanceolale. cosia 
shortly excnrrent as an abrupt mucro. 2, T. humilit. 

1. "tortella tortuosa [Linnaeus] Limpricht. 
{Barbula lorluosa Weber and Mohr; Tortula fortuosa Ehrhart). 
Densely cespitose in rounded tufts, yellowish or pale green 
above, brownish below: stems stout, branching, up to 6 cm. 
high, red-brown-radiculose; leaves crowded, usually 4-6 mm. 
long, lance-linear, tapering to a gradually acuminate apex, 
flexuous-spreading, margin crehulate-papillose, more or less 
undulate, plane at the apex; leaves when dry strongly crispate- 
contorted ; costa strong, pale, excurrent into the fine and some- 
times denticulate acUmen ; basal leaf-cells thin-walled, hyaline, 
extending obliquely up the margin, above becoming abruptly 
smaller, chlorophyllose, rounded, incrassate, papillose: seta 
1-3 cm. long, reddish below, paler above; capsule cylindric, 
2.5-3.5 mm. long, usually somewhat curved, almost erect; lid 
obhquely and slenderly conic-rostrate, at least one-half as 
long as urn ; peristome-teeth long and from a low basal mem- 



jyGoo^^lc 



96 A MANUAL OF MOSSES 

brane, two or three limes dextrorsely twisted; spores mature 
in late spring or early summer. 

On rocks, usually calcareous, in hilly or mountainous dis- 
tricts, Europe, Asia, northern Africa, and, in North America, 
from Greenland to West Virginia and from Idaho to Van- 
couver Island. Rare in our region. 

Cambria: Cresson. Jpuies. (Porter's Catalogue). 
-tViiu^f eA*tf^•^««^,(•SeA^M^.)X^Hf»- 
2. Tortella humilis (Heawig) New Combination. 

{Torlula caespitosa Hooker and Greville; Barbtila cacspilosa 

Schwaegrichen). 

(Plate XIII) 

Loosely cespitose, green to yellowish-green, about ,S mm. 
high; leaves crispate when dry, erect- spreading when moist, 
ublong-lanceolate and about 2 mm. long below, the upper 
linear-lanceolate and up to 3.5 mm. long, somewhat concave, 
the margin plane or sometimes involute, the perichaetial leaves 
similar and sheathing; costa strong, excurreitt-cuspidate: the 
lower one-fourth of the leaf has a large V-shapetl patch of hya- 
line rectangular cells reaching about ,018X-08.t mm., the 
median cells rounded-hexagonal, papillose, rather opaque, much 
smaller, about .007- .008 mm. in diameter, the upper similar: 
seta yellowish-brown, 15-20 mm. long, erect, dextrorse; 
capsule yellowish-brown, ovoid-cylindric, about 2-2..^ mm. 
long, 0.5 mm. thick, erect, symmetric, sometimes arcuate, 
tapering at the base ; peristome single, of 32 filiform, papillose, 
articulate teeth about 0.6-0.8 mm. long, two or three times 
dextrorse, arising from a low membrane scarcely exserted 
above the mouth of the capsule; spores ^lobcse, .somewhat 
papillose, about .008-.0I 1 mm., mature m early summer ; 
operculum narrowly conic-rostrate; calyptra smooth, cucullate, 
rostrate, covering about one-half of the capsule. 

Almost cosmopolitan in temperate or sub-tropical regions 
on earth and on the roots of trees in the woods. Rather 
common in our region. 

Allegheny : Coraopolis, September ii. 1905, and near 
Carnot, October II, 1908. O. E. J. (Figured). 

Cambria : James. (Porter's Catalogue). 

Fayette : Ohio Pyle, September i — 3, 1906. O. E. J. 
and G. K. J. 

Huntingdon: On limestone rocks, Pennsvlvania Furnace, 
July 13, 1909. O.E.J. 

McKean : Bolivar Run, September 6, 1897. D. .\. V,. 

7. DIDVMODON Hedwig. 
Dioicous, rarely synoicous : paraphyses filiform : mostly 
slender plants, red or brown, cespitose: stem with central 
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Strand, thickly foliate, radiculose, the branches reaching to 
about the same height; leaves more or less keeled, erect- 
spreading, mostly ianceolate from a broad base, the margin 
revolute; costa well developed, upwards cylindrical, rarely ex- 
current; leaf-celb small, rounded-quadrangular, often smooth, 
sometimes the basal elongate and pellucid: seta long, erect; 
capsule erect, oblong to cylindric, sometimes slightly arcuate, 
short-necked, smooth; no annulus; peristome inserted on the 
edge of the urn, papillose, the trabeculie projecting; teeth 16, 
plane, narrow, undivided, or perforate, or cleft to the base into 
filiform parts approximate in pairs; spores small; operculum 
con ic- rostrate : calyptra cuculiate, smooth. 

A widely distributed genus of 80 species, on soil or rock, 
mainly in temperate regions; 17 species in Xorth America; 
only one in our region, .- , ,, 

1, I>idymodc»i recurvirostre [Dickson] New Combination. 
{D. rubellus Eryologla Europjea ; Barbula rubella Mitten ; 

IVeisia recun'irosira Hedwig). 

Cespitose in large, soft patches, bright green above, rusty- 
red below ; stems erect, branched, usually 2-5 cm, high, radicu- 
lose below; leaves when dry flexuous and somewhat curled, 
when moist somewhat recurved-spreading from the ap- 
piessed and whitish base, narrowly lance-linear, the comal 
longer, abruptly acute, margin narrowly revolute to near apex, 
apex obscurely denticulate; costa either ending in the apex 
or minutely apiculate-excurrent ; basal leaf-cells elongate, rec- 
tangular, pellucid, medium-watled, the median and upper 
much smaller, papillose, rather obscure, quadrate; perichietial 
bracts long-sheathing: seta long, red, slender, sinistrorse; 
capsule erect, obiong-cylindric, becoming reddish-brown, 
.smooth; annulus fragile, revoUible; peristome-teeth 16, united 
at base into a very low membrance, linear from a wider base, 
nodose-articulate, reddish, minutely roughened, with the 
median line but rarely divided; lid short, obliquely conic- 
rostrate ; spores mature in summer or in early autumn : paroi- 
cous or synoicous. 

On wet, usually calcareous rocks, stones, walls, etc., 
widely distributed in the Old World and, in North .America, oc- 
curring from Greenland to Alaska and south to the northern 
L^nited States. Although not yet recorded from our region 
tliis species is to be expected here. 

8. BARBULA Hedwig. 
Dioicous ; paraphyses filiform : more or less slender and 
densely and deeply cespitose, the tufts green to brownish: 
stems with central strand, thickly-leaved, forked; leaves erect- 
spreading, rarely recurved-squarrose, keeled, oblong to pro- 
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longed linear-lanceolate; with mostly revolute margins; costa 
strong, ending in the point, or excurrent; leaf-cells very small, 
thickened and c^arjue, papillose both sides ; basal leaf-cells en- 
larged, quadrate to rectangular, colored : seta long, erect ; 
capsule erect, rarely a little inclined, oblong to cylindric, 
straight or rarely a little arcuate; annulus distinct or none; 
peristome rarely rudimentary, or none; the teeth united below 
into a rather low basal nlembrane which is rather deeply in- 
serted, the 32 teeth spirally one to several limes dextrorsely 
wound, filiform; operculum conic-rostrate; calyptra cucuUate, 
long- rostrate, reaching to about the middle of the urn; spores 
small. 

A genus of 240 species distributed over the whole earth, 
on soil and rocks; about 70 species in North America; only 
two species definitely known from our region. 

Key to the Species. 
a. Perichxtial leaves high -convolute-sheathing: seta yellowish or 

later reddish. 3, B. convolula. 

a. Perichsetial leaves not as above; seta red or brown. 



b. Stem-leaves obtuse, costa shortly i 

2. B. ung«iculala. 
b. Stem-leaves acute, costa not mucronate-excurrent. 

Costa .070 mm. wide at base and tapering gradually. 



c. Costa .050 mm. wide at base and of equal breadth to the middle. 

1. Barbula acuminata Hedwig. 
(fi. ^fl/lo-r Hedwig). 

Loosely and widely cespito.se, brownish dull green : stems 
fastigiately branched, slender, 1-5 cm, high; leaves some- 
what distant, recurved-spreading or arcuate, appressed and 
slightly twisted when dry, lanceolate-acuminate from the base, 
the base ovate, the leaves carinate and often faintly plicate 
below, the margin revolute in the lower half at least, entire; 
costa strong, ending in the apex: upper leaf-cells small, 
rounded to hexagonal, incrassate, strongly papillose, gradually 
larger below, and at the lowest part of the base a few elongate- 
rectangular and pellucid : seta reddish, capsule brownish, long- 
ovoid to sub-cylindric, mostly symmetric and erect; lid long, 
often as long as the urn, acutely rostrate-subulate; peristome- 
teeth reddish, long, filiform, dextrorsely much twisted, united 
at base into a low membrane ; annultis none ; spores mature 
from late fall to spring: dioicous. 

On moist earth, rocks, walls, etc., usually on calcareous 
substrata, in Europe, Asia, northern Africa, and, in North 
America from the Arctic region south to the northern United 
States. To be expected in northern Pennsylvania. 
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2. fiarbula unguiculata [Hudson] Hedwig. 
(Plate XIII) 

Densely cespitose,_^e!Iowish-green : stems erect, somewhat 
branching, usually about I cm. high; leavfes about 2 mm. long, 
erect-spreading, somewhat recurved, when dry spirally im- 
bricate and twisted, oblong-lanceolate, sometimes Ungulate, 
obtuse, mucronate, entire, the margin recurved below, plane 
above; costa strong, excurrcnt and thus forming the rounded 
mucro; upper leaf-cells small, about .008-.010 mm., rounded- 
quadtate, incrassate, strongly papillose, obscure, the basal 
elongate- rectangular, yellowish-pellucid to more or less hya- 
line, the marginal not different; perichxtial leaves longer and 
more erect: seta erect, castaneous, lustrous, about 1 cm. high, 
when dry sinistrorse; capsule oblong-cylindric. deep-castane- 
ous, the urn about 1.8 mm. long, erect, exannulate, rather 
smooth when dry and empty; lid about one-third as long as 
urn, conic-rostrate, slightly curved or straight ; the 16 peris- 
toine-teeth castaneous, pellucid, papillose, cleft to the base into 
32 filiform divisions, from a narrow membrane at the base 
twisted into about two turns dextrorsely; spores smoothish, 
yellowish, about .009-.012 mm,, mature from November to 
spring: dioicous. 

A quite variable species occurring on moist earth, banks, 
stones, walls, etc., in Europe, Asia, northern Africa, and 
throughout southern Canada and northern United States. 
Common in our region. 

Allegheny : Schenley Park, Pittsburgh. August. 190.>. 
(Figured) ; Fern Hollow, Pittsburgh, Jan- 
uary 21, 1906, and Powers Run, Novem- 
ber 30, 1909. O. E. J. 

Butler : T. P. James. (Porter's Catalogue). 

Center : T. C. Porter. (Porter's Catalogue). 

Huntingdon : T. C. Porter. (Porter's Catalogue). 

McKean : West Branch Swamp, Bradford, .April 10, 

1894. D. A. n. 

Westmoreland : T. P. James. (Porter's Catalogue). 

3. Barbula convoluta Hedwig. 
(Plate XIII) 
Densely cespitose, yellowish-green: stems 1^ cm. high, 
usually about 1-1..S cm., erect, branching; leaves about 1-1.5 
mm. long, when dry crisped, when moist erect-spreading, often 
somewhat recurved, lance-oblong to lance-linear or Ungulate, 
rounded to obtuse, sometimes sub-acute, concave, the margins 
mostly plane or slightly recurved on one side at base, mostly 
minutely crtnulate with bifid papillae ; basal leaf-cells elongate- 
rectangular, pellucid to hyaline, rather incrassate, smooth. 
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median and upper leaf-celis small, siib-iiiiadrate, densely papil- 
lose, strongly incrassate. often rather obscure; costa strong, 
yellowish-pellucid, ending below apex or rarely shortly apicu- 
late-excurrent ; perichastial leaves high-convolute-sheathing. the 
inner ecostate: seta erect, about 1.5 mm. long, yellow, or red- 
dish when old, sinistrorse below, dextrorse above: capsule 
small, symmetric, erect, reddish-brown, narrowly oblong, the 
urn about 1,5 mm. long; lid conic-rostrate, oblique, about 1 
mm. long, the cells spirally arranged; exothecial cells narrow, 
elongate-rectangular, brownish or yellowish pellucid, two or 
three series at the rim much smaller, sub-quadrate and dark- 
ly obscure; annulus distinct and narrow; peristome-teeth con- 
sisting of 32 filiform articulate divisions several times dex- 
trorsely twisted from a low basal membrane; spores brownish- 
pellucid, medium-walled, smoothish, about .01(>-.01ft mm., 
mature in spring: dioicous. 

On soil, especially in calcareous districts. Europe, Asia, 
northern .Africa, and from southern Canada to Alabama, Kan- 
sas, and California. In our region occurring at Latshaw, New 
York, (Figured) and as follows, — not common: 

I-awrence : Enon Valley. T. P. Jame.s. (Porter's 

Catalogue). 

I.ycoming : McMinn. (Porter's Catalogue). 

9. PHASCVM [Unn.-eus] Hedwig. 

.\ntoicous or synoicous: very small, closely gregarious: 
stem short, without central strand, erect, simple or bushy- 
branched; leaves mostly ovate-lanceolate to elongate-lanceo- 
late, mostly with entire and revolute margins, the upper most- 
ly with a strong excurrent costa; upper leaf-cells quadrate to 
hexagonal, warty-papillose on both sides, rarely smooth: basal 
leaf-cells rectangular and hyaline: seta very short, sometimes 
c.irved ; capsule immersed or slightly emergent, sometimes two 
in a perichostium, mostly globose and obtusely apiculate, with 
no indication of an operculum ; calyptra cucullate or rarely mi- 
trate, small, conic. 

A widely distributed genus of 22 species, on soil; 3 occur- 
ring in Xortli America, one in our range, , , 

1. Phascum cuspidatum [.'^chreber] }ledwig. 
(P. acauloH Linnasus). 

Cespitose, deep green: stems short, 1-2 mm. high, simple 
or forked; leaves crowded, erect, the comal largest, oblong- 
Knceolate, acuminate, more or less carinate, entire, revolute 
towards middle; costa excurrent; basal leaves lax. hyaline, the 
upper rectangular to hexagonal, .015-.030 mm., finely dorsally 
papillose: seta short, straight or curved; capsule globose, 
[^(.■metimes two or three on tlie same plant, immersed or rarely 
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emergent, oljliisely apiculate, cleistocarpous ; calyptra cucul- 
late, conic, covering only the upper portion of tlic capsule; 
spores large, ,028-,035 mm., yellowish-pellucid, finely rough- 
ened, mature in spring: autoicous or paroicous, antheridia clus- 
tered in the axils of the upper leaves. 

On soil in old fields, pastures, etc., usually preterriiifj; a 
sandy soil, in Europe, Asia, Algeria, South .America, and (rom 
Ontario to the Carolinas and west to the Pacific States. Rarely 
found in our region. 

Beaver : T. P. James. (Porter's Catalojjue). 

10. POTTIA Ehrhart. Fuernrohr. 

Autoicous or paroicous. rarely synoicous or dioicous: 
small, gregarious to ce.spitose, green to browni.sh or whitish: 
stem with central strand above, often simple, radiculose at 
base. leafy ; leaves tufted above, spreading to imbricate, cari- 
n.ite to deeply concave, oblong to elongate-lanceolate, or spatu- 
late. acuminate to piliferous, rarely obtuse, margin revoiute or 
plane: costa without lamellx, complete to excurrent, rarely in- 
complete; lower leaf-cells elongate, pellucid, smooth, the upper 
rounded-<|uadrate or rounded-hexagonal, mostly papillose on 
both sides : seta mostly long and straight ; capsule exserted 
or rarely immersed, erect, symmetric, short-necked; annulus 
none or deciduous or remaining attached ; peristome often none 
or rudimentary, when present of 16 perforate or upwards 2-3- 
cieft teeth upon a basal membrane, articulate; operculum 
mainly obliquely rostrate, rarely conic-obtuse, sometimes not 
deciduous; calyptra cucullate, papillose or .smooth, usually fail- 
ing away with the operculum ; spores large, variously ]>apil1ose 
or pitted, 

A genus of about 62 species widely distributed, on soil or 
soil-covered rocks, mainly in the temperate zones; 12 species 
in N'orth .America, 1 species in our region. 

1. Pottia truncata | Hedwig] Fuernrohr. 

{P. Iruncatula Lindberg; Gyiinwsloinniii truiuatum Hedwig). 

(Plate Xni) 

Densely cespitose, dull green: stems simple or sparingly 
branched, erect, about l.Ti mm. high, radiculose at base; leaves 
numerous, the upper much larger than the lower, obovate to 
ob Ion g-spatu late, about l.,^-2.,S mm. long, soft, spreading, the 
margins plane, minutely crenulate with the projecting trans- 
verse cell-walls, the leaves when dry become twisted, apex 
abruptly acute, costa strong and excurrent into a short point; 
basal leaf-cells quadrate to rectangular, large, lax, hyaline, 
more or less inflated, above becoming gradually smaller, the 
median and upper medium- to thin-walled, smooth, hexagonal : 
seta erect, about 3-4 mm, high, mostly yellowish ; capsule 
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broadly oval or turbinate, erect, sjiiimetric, about 0.6-0.8 mm. 
high, exannulate, more or less castaneous, when dry and 
empty smooth and turbinate-hemispheric; hd broadly coiive.>: 
to flattish with a beak about one-half a.s long as the urn ; 
exothecial cells medium-walled, castaneous, pellucid, irregular- 
ly quadrate to rectangular, the upper two or three rows at the 
rim much smaller, rounded-quadrate, obscure; spores orange- 
pellucid or brownish-pellucid, minutely punctulate. large. .026 
-.030 mm., mature from autumn to spring. 

On moist soil in grasslands, along streams, etc., Europe. 
Asia, northern Africa, and from Ontario to Kew England and 
I'ennsylvania, and in Nevada. Rare in our region. 

McKean : Corydon Street, Bradford. D. A. 11. 

(Figured). 

11. DESMATODON Bridel. 

Autoicous: slender plants in mostly low, soft, green to 
yellow-green tufts, dense to loose; stem mostly with centra! 
strand, thickly foliate, forking; leaves when dry appressed and 
more or less plicate, when moist erect-spreading, carinate to 
concave, obovate to ovate or lance-linear, mo.stly with recurved 
margins below, plane above, above often serrate, sometimes 
margined : costa mucronately or aristately excnrrent, both 
costa and lamina papillose; leaf-cells loose, thin-walled, above 
rounded-tjuadrate or more or less hexagonal or rhomboidal. 
below rectangular and long-hexagonal, hyaline, smooth: seta 
elongate, mostly straight; capsule erect, inchned, or even 
pendent, mostly symmetric, ovate to cylindric: annulus persis- 
tent or falling away in pieces; peristome inserted below the 
rim of urn, the basal membrane forming a tube which is slight- 
ly exserted from the urn. thickly articulate, teeth rather broad, 
divided to the base into two or three flat, filiform, papillose, 
divisions, united here and there, usually twisted; lid stoutly 
and obliquely rostrate, with the cells more or less spirally ar- 
ranged; calyptra cncullate, smooth, long-rostrate; spores large. 

A small genus of 7 species, mainly on rich humus-soil in 
tiie mountains; one species in our region. 

1, Desmatodon arenaceus Sullivant. 

(D. ohiocnsis Schimper: Didymodoii arenaceus Kindberg), 

(Plate XIII) 

Gregarious to loosely cespitose, bright yellowish-green: 

stems short, in our specimens about 3 mm. long, radiculose at 

base; leaves erect-spreading when moist, crisped when dry. 

vcrj' small below but increasing to form a comal tuft above. 

from ovate to lance-ovate, the comal 2-3 mm. long, bluntly 

acute, short-apiculate, the margin minutely crenulate and more 
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or less revolute; costa strong, rcachii^ the apex or extending 
into the apiculation; upper leaf-cells opaque, incrassate, 
j-apiHose, from nmndetl to hexagonal or quadrate, towards tlie 
l>ase of the leaf becoming elongate, thin-walled and hyaline: 
seta erect, 6-8 mm. high, sub-lustrous, sinistrorse, castaneous; 
capsule dark-castaneous, oblong, 12-15 mm. long; peristome- 
tteth yellow, slender, divided almost to the base into two 
slender, minutely-papillose prongs; annulus distinct, revolu- 
bte ; operculum bluntly and obliquely conic-rostrate ; exothecial 
cells brownish-incrassate, rectangular or oblong-hexagonal, im- 
mediately below the annulus being smaller and incrassate; 
spores smoothish, yellowish, .012-.015 mm., mature in spring. 

On sandy soil, rocks, etc., mainly confined to the drainage- 
system of the Ohio River, Not rare in our region. 

Crawford : Linesvilie, May 12, 1908. O. E. J. (Fig- 

ured). 

Fayette : Along river-bank at Ohio Pyle, Septem- 

ber 1-3. 1907. O. E. J. and G. K. J. 

McKean : Near Ilradford, December 15. 1894. D. 

A. B. 

12. TORTULA Hedwig. 

Autoicous or dioicous, rarely synoicous or polyoicous: 
small to robust, in green to brown tufts or cushions: stems 
mostly with a central strand, below brownish- or red-radicu- 
lose, simple or branched; leaves mostly larger at the ends of 
the shoots, often appearing rosette-like, when dry not crispate 
hut somewhat twisted and contorted, when moist erect-spread- 
ing, mostly keeled, obovate or spatulate, rounded at the apex 
or rarely short-acute, commonly bordered, usually entire ; costa 
strong, often cylindric, often mucronate-excurrent or, more 
commonly, excnrreut into a hyaline hair-like awn; upper leaf- 
celts rounded-hexagonal, loose, chlorophyllose, papillose, grad- 
ing below into the rectangular to elongate hyaline basal cells: 
seta long, erect ; capsule erect, cylindric, symmetric, short- 
necked, straight or sometimes slightly arcuate; annulus pres- 
ent ; peristome single, rarely none, basal membrane low to high, 
teeth 32, filiform, equally spaced, mostly once to twice dex- 
trorsely wound, papillose and transversely striate, articulate; 
operculum conic, obliquely rostrate; calyptra cucullate. reach- 
ing to the middle of the um ; spores small. 

A large genus of 202 species, widely distributed in the 
temperate regions; 40 species occurring in Xorth America; 
only 1 species thus far reported in our region. 

Key to the Species. 
3. Small; leaves when dry contorted and twisted: basal membrane 
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T>ii-^«-piM»**^*(-''^*»**''iffi6- Bryol. Enrop.) 
1. TortuU papulosa \\ilson, mss., Spring. 
(Barbnia papiUosa C. Mueller).' 

Loosely cespilose. g^reen, brownish in drying: stem short, 
lip to 1 cm.; leaves erect-spreading, when dry appressed but 
scarcely twisted, broadly obovate-spatulate, fiddle-sha]>ed 
(panduriform), with margins involute, the apex rounded to 
short-acute; costa thick and spongy, dorsally papillose, above 
ventrally often bearing niimerons shortly pedicellate multi- 
cellular gemmae, excurrent-mucronate or cuspidate; ba.sal leaf- 
cells rectangular, a few hyaline, upper leaf-cells pellucid, in- 
crassate, more or less collenchymatous, large, ventrally smooth, 
dorsally simply papillose: capsule, known thus far only from 
Australia and New Zealand, reddish-brown, short, with a 
.short seta. 

On tree-trunks (In America often on elms), rarely on 
rocks in oj)en places. South America, New Zealand, Australia. 
Kurope, and, in North America, in the Atlantic States from 
Delaware to Massachusetts and Pennsylvania. Rare and al- 
v\ays sterile in our region. 

niair : Tyrone, T. P. James, (Porter's Cata- 

logue). 
Family W. ENCALYPTACEAE. 

Autoicous, rarely dioicous: robust, usually densely cespi- 
lose, bright green, the inside of the cushions rust-colored : stem 
3-5-angled with little or no central strand, erect, brown- 
radiculose, thickly-leaved, branched dichotomously; leaves 
erect-spreading, when dry folded and twisted, more or less 
lingulate, acute to obtuse, margins plane to undulate; costa 
highly developed, usually percurrent to very shortly excurrent, 
prominent dorsally ^nd dorsally papillose or toothed; cells in 
upper two-thirds of leaf rather symmetrically hexagonal, 
chlorophyllose, opaque, thickly papillose on both sides, in the 
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lower third the cells much larger, without chlorophyll, rec- 
tangular to rhombic, hyaline or slightly colored, smooth, 
bordered hy a few rows of narrow, elongate, and yellowish 
cells: seta long, erect; capsule erect, symmetric, cylindric. 
smooth or plicate, mostly with a short neck; annulus present: 
peristome varying from none to well- developed, usually of 16 
teeth : operculum from a conic base very long and slenderly 
eiect-rostrate; calyptra cylindric-campanulate ("extinguisher- 
like"), long-rostrate, straight, completely enclosing the capsule, 
the border fringed ; spores large and papillose. 

A world-wide family mostly on soil and rocks, occurring 
in the tropics, however, only on the higher mountains. At 
least 40 species ; about 20 species occurring in \orth America ; 
2 in our region. The family embraces hut one genus, with 
characters as given for the family : 

1. ENCALYPTA Schrebcr. Hedwig. 
Key to the Species. 
a. Monoicons; no gemmEe; peristome single; capsule smooth. 

I. E. ciliata. 
a. Dioicous: clusters of slender brown gemmae in axils of leaves: 
peristome double: capsule spirally, striate. 2. E. sirebtocarpa. 

1. Encalyjta ciliata Hedwig ^ 
{Lcersia laciniata Hedwig; Leersia ciliata Hedwig), 
Loosely cespitose, bright green: stems branched, 1-2.5 
cm. high, densely radiculose below; leaves large, broadly 
obovate-oblong to Ungulate, rounded at apex, apiculate, plane- 
margined and narrowly recurved below, .spreading when moist, 
crisped and incurved when dry; co.sta yellowish, ending just 
below apex or percurrent; basal cells lax, hyaline, rectangular, 
walls red, the marginal paler and narrower m several rows, the 
upper leaf-cells opaque, densely papillose, hexagonal-quadrate, 
the walls pellucid, cells about ,01.^ mm. across: seta long, 
erect, yellowish to reddish, dextrorse; capsule cylindric. red- 
dish-brown, smooth, constricted below mouth and smooth 
when dry, at base abruptly tapering into the seta; peristome 
single, the teeth 16. lanceolate, reddish, inserted below the rim, 
irregulary divided in some specimens, papillose, articulate, 
strongly incurved when moist; annuhis none; exothecial cells 
smaller in several rows at the rim ; lid erect, nearly as long 
as urn, narrow, slenderly rostrate-clavate ; calyptra straw- 
colored, mitrate, cylindric, slenderly rostrate, extending below 
the base of capsule, the lower margin fringed with a row of nar- 
rowly lanceolate leeth ; spores roughened, mature in late 
summer or early fall: autoicous. 

In crevices or shaded places on rocks and walls, almost 
cosmopolitan in mountainous or hilly regions; in North 
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America from the Arctic region south to the northern United 
Slates. Reported from the adjacent states of Xew York and 
Ohio and to be expected from the northern part of our range. 

2. Encalypta strcptocarpa Hedwig. 

(£. contoria Lindberg). 

Densely cespitose, dull or yellowish-green; stems large. 3 
to 6 or 7 cm. high, branched, densely radiculose at base ; leaves 
rather crowded, spreading, when dry more or less twisted and 
crisped, large, 5-6 mm. long, oblong-lingulate, sometimes nar- 
rowed in the middle, undulate, plane-margined, often incurved and 
sub-cucullate at apex; costa strong, reddish, ending below 
apex, dorsally scabrous; basal leaf-cells hyaline, rectangular, 
the marginal narrower, often forming a distinct yellowish 
l>order of a few rows of cells, upper leaf-cells hexagonal- 
quadrate, about .015 mm., papillose, incrassate-pellucid, usual- 
ly regularly seriate ; perich^ial leaves oblong, abruptly long 
lanceolate-acuminate; seta long, red; capsule long, cylindric, 
dexlrorsely orange-striate, furrowed when dry; peristome 
double, the teeth filiform, papillose, articulate, red, the inner 
peristome of 16 or 32 filiform pate segments half as long as the 
teeth and adherent to the latter by the broad punctulate basal 
membrane; lid narrow, long, rostrate, erect; calyptra very 
long, cylindric, -scabrous at the tip of the long and slender 
beak, extending considerably below the capsule and laciniate 
at the border; spores mature in late summer; dioicous. 

On rocks, walls, earth, etc., usually on calcareous sub- 
strata, mainly confined to rough country. Europe, Asia, and 
from Ontario and Virginia to California. Not yet found fruit- 
ing in North America. Rare in our region. 

Cambria : Cresson. T. P. James. (Porter's Cata- 

logue). 
Famiy VII. GRIMMIACEAE. 

Autoicous or dioicous: cespitose, dark green to blackish: 
stem mostly without central strand, radiculose only at the 
base, branches mostly of equal height, leaves often hyaline- 
pointed, often piliferous, hut rarely crispate, when damp more 
or less spreading, rarely secund, mostly lanceolate, rarely and 
then only upwards denticulate, towards the apex and at the 
margin two to several cells thick, sometimes papillose; costa 
complete or nearly so, cells small, often sinuate-walled, above 
mostly rounded-quadrate, towards the base inflated and mostly 
pellucid, rectangular to elongate, rarely linear throughout the 
whole leaf: seta rarely shorter than the capsule; capsule most- 
ly symmetric, globose to cylindric, mostly smooth, often im- 
mersed or emergent ; annulus present, or none at all ; teeth 16, 
mostly separate to the insertion, red to orange, papillose, plane. 
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undivided or cleft or cribrose. rarely divided to the base into 
filiform parts, trabeculae mostly i>rojecting only outwards; 
operculum mostly rostrate, sometimes deciduous with the at- 
tached columella; calyptra mostly small, mitrate or cucullate. 
);labrous, sometimes campanulate and plicate. 

A large family, world-wide in distribution, but most abun- 
dant in sub-arctic and temperate regions, mostly on stones or 
rocks, rarely on soil or trees. 

Key to the Genera. 

a. Costa with basal guides, or homogeneous; calyptra rarely cam- 
panulate ; spores small to medium-sized, b. 
a. Costa with several median guides; spores small; calyptra campanu- 
late. I. Glyfihomitrium. 
b. Teeth undivided, cribrose, cleft in upper half, or none; branches 

as high as the stem. 2. Grimmia. 

b. Teeth divided almost to the base into two filiform divisions; 
branches irregular and short. 3. Rhacomilrium. 

1. Glyphomitrium Bridel. 

(Ptychoiiiilriniii Fuemrohr). 

.^utoicous: cespitose in loose yellowish-green to brownish 
or blackish cushions ; stem with central strand, erect or ascend- 
ing, radieulose at the base, thickly-leaved; leaves long, narrow, 
the points not hyaline, crispate when dry, spreading when 
moist ; costa strong, percurrent or ending below the apex ; cells 
not with sinuose walls, smooth, upwards small and rounded- 
quadrate, below linear to more or less loosely rectangular; 
perichsetial leaves not sheathing: seta straight, more or less 
elongate, mostly two or more to a perichxtium ; capsule 
smooth, erect, symmetric, mostly oval to oblong-elliptic; 
annulus wide, deciduous, rarely none; peristome inserted be- 
low the mouth ; teeth papillose, usually deeply divided into two 
subulate prongs, trabecule more or less distinct ; spores smalt ; 
operculum conic with a long, fine, straight beak; calyptra 
campanulate, plicate and lobed. 

A widely distributed genus of 66 species, of which at least 
9 occur in North America and one in our region. Occurring 
on rocks and stones, — rarely on trees. 

1. Glyphomitrium incurvum (Schwaegrichen) Brotherus. 
(Ptychomitrium hicurz'um SuUivant). 
Densely cespitose, dark green to brownish: stems about 5 
mm. high, erect ; leaves erect-spreading when moist, sometimes 
incurved, twisted-crispate when dry, the lower small, increas- 
ing in size upwards, linear-lanceolate, obtuse, thick, opaque, 
the margin plane; costa broad, ending in apex; basal leaf- 
cells rectangular, pellucid, the upper much smaller, rounded to 
(|uadrate, incrassate, dense; seta about 3-4 mm, high, erect; 
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capsule erect, oval; peristome-teetli 16, long-subulate, articu- 
late, papillose; lid erect, conic-subulate, about as long as urn; 
calyptra long- rostrate, mltrate, plicate-lobed to base of beak, 
covering a little more than half of the urn; spores mature in 
spring. 

On more or less exposed calcareous rocks frnm Con- 
necticut to Georgia and Texas. Not uncommon in Eastern 
Pennsylvania, Northern Ohio, and Western New \'ork. and 
probably will be found eventually in our region. 
2. GRIMM f A Ehrhart, Hedwig. 

Autoicous or dioicous : forming cushions and mats, slender, 
often hoary by reason of the hyaline leaf-apices: stem erect or 
ascending, mostly with a central strand, radiculose mainly at 
the base, thickly-leaved; leaves imbricate when dry, rarely 
crispate or spirally appressed, spreading to recurved-squarrose 
when moist, lower often small and bract-like, the upper often 
suddenly larger, often hyaline-piliferous, carinate, concave, 
sometimes canaliculate, mostly lanceolate from an oblong or 
ovate base, acuminate, entire, margins plane or revolute; costa 
complete or extending to the base of the piliferous apex ; upper 
cells small, rarely papillose, rounded-quadrate, often opaque, 
looser towards the middle, the basal linear to rectangular and 
sometimes forming a colored border; perichatia! leaves most- 
ly larger, more or less sheathing, areolation looser: seta some- 
times shorter than the capsule, rarely much longer than the 
pertchaetial leaves, arcuate or straight, mostly yellow, twisted 
when dry, capsule mostly symmetric, smooth to ribbed, globose 
to cylindric ; annulus persistent or curling off, sometimes none ; 
peristome rarely absent, when present inserted below the 
mouth; teeth reddish-brown, broad to subulate, entire to crib- 
rose, sometimes cleft to the middle, the trabeculae projecting 
outwards; operculum often rostrate, never longer than the 
urn ; calyptra lobed-mitrate to cucullate, long- rest rate, smooth ; 
spores small. 

A large genus of world-wide distribution, but mainly 
confined to the mountains of the tropics, occurring on rocks 
and stones. About 240 species, of which some TO occur in 
North America and at least 4 in our region. 

Key to the Species. 
a. Seta not longer than the capsule; operculum mostly falling n-itli 

the columella still attached. b. 

a. Seta longer than the capsule. f. 

b. Apices of upper leaves with short hair-points. 

b. Apices of upper leaves long-piliferous. e. 
c. Lower leaf-ce|ls with sinuo^e walls. 4. G. feunsylivnica. 

c. Lower leaf-cells not with conspicuously sinuose walb. 
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d Slender small plants in dense cusliions; central strand in 

stem; teeth decidedly cribrose. a. G. conftrta. 

A. More robust, loosely cespitose; no central strand; teeth slight- 
ly cribrose. I. G. apocarpa. 
e. Leaf-cells n-ithout sinuose walls; capsule oblong. 

{G.ambigua [Sullivant] 
Sullivant.) 
e. Leaf-cells tvith somewhat sinuose nails; capsule oblong-ovate. 
3. G. pcnnsylvanica. 
f. Capsule distinctly ribbed; seta curved; leaf-margins of a single 

layer of cells. {(7. oineyi Sullivant.) 

f. Capsule smooth, seta straight; upper leaf-margins of more than 
one layer of cells. g, 

g. Leaves lanceolate, tapering: basal leaf-cetls ihin-watled and elon- 
gate-rectangular, about 1;4 to 1:8. alpine. (C. obluta Schwaeg- 
richen : G. doniona 
Smith.) 
g. Leaves oblong-lanceolate, the long apex rough, piliferous; basal 
leaf-cells more or less quadrate. 4. G. laevigata. 

I. Grimmia apocarpa {Ltnn<eiis] Hedwig. 

(Plate XIV) 

[,oosely cespitose, more or less erect, branching rather 
freely, about 2 cm. high, dull olive-green, drying stiff and non- 
crisped: leaves ovate-lanceolate, erecting-sprcading, strongly 
costate and usually more or less carinate, margin narrowly re- 
curved, apex narrowly obtuse, leaves about 2 mm. long; 
l>erich£etiai leaves similar but somewhat longer and thinner; 
co^ta ending in or just below the apex, terete dorsally; basal 
ceils rectangular, about .008-.010x.OI5-.030 mm., upper 
basal cells quadrate, and in our specimens usually sinuosc- 
walled, the median and upper cells rounded and .005-.009 mm. 
in diameter, all cells incrassate and more or less opaque: seta 
erect, stout, about 0.5 mm. long; capsule immersed, oval- 
I'blong. about 1 mm. long, reddish -brown, rather thick-walled, 
smooth; calyptra short, lobed; operculum low-conic, rostrate; 
I'eristomc single, teeth 16. lance-linear, trabecutate, somewhat 
cribrose, reddish -brown, faintly papillose, when dry reflexed- 
revolute; spores reddish-brown, in our specimens about .012- 
.GI8 mm. in diameter; columella falling away with the opercu- 
lum and remaining attached to it ; spores mature in tate spring. 

On stones, hard earth, etc., with a wide distribution over 
t!>e colder regions of the earth. In America occurring from 
Alaska and Newfoundland to the Northern States and south 
in the mountains to Georgia. 

Fayette : Cheat Haven. September 3-6, 1910. O. 

E. J. and G. K. J. 

McKean : D. A. B. (Porter's Catalogue). 

Washington : Linn and Simonton. (Porter's Cata- 
logue). 
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Westmoreland : Shaly bank of stream, in Shades. Trafford 
City. >[arch 25. I'JIO. O. H. J. ( Fitj- 
nied). 

2. Crimmia conferta Funck. 

Densely cespitose, in gray-green rounded cushions: stems 
slender ; leaves lance-ovate to oblong, acuminate, opaque, apex 
hyaline, denticulate; costa strong, dorsally prominent, ending 
at apex; basal leaf-cells rectangular to quadrate, the upper 
smaller and rounded, all incrassate and dense: seta short; 
capsule immersed, ovate-globose, wide-mouthed, hemispheric 
and somewhat wrinkled when dry; peristome-teeth lifjht red- 
dish-brown to orange, fragile, markedly cribrose; annulus said 
to be none; lid wide, low-convex, apiculate; spores mature in 
spring. 

On rugged exposed rocks, Europe, Asia, and Africa, and, 
in North America, from Nova Scotia to British Columbia 
south to Idaho and Pennsylvania. 

Washington : Linn and Simonton. (Porter's Cata- 
logue). 

3. Grimmia pennsylvanica Schwaegrichen. 
(Crimmia pilifera Beauvois). 

Densely cespitose, dark green: stems I to 3 cm. high, 
robust, rigid, branching; leaves close, narrowly ovate-lanceo- 
late, acuminate, concave, the apex rough, acute to short pilifer- 
ous; margins strongly recurved below and thickened above; 
basal leaf-cells linear-rectangular 3-6:1, thin-walled, hyaline 
to yellow-pellucid, shortly above base the cells incrassate- 
sinuous, short-rectangular, the upper rounded-quadrate to 
hexagonal, small, incrassate, very dark; costa strong ending 
in apex; perichsetial leaves piliferous: seta about half as long 
as urn, capsule more or less completely immersed, oblong- 
ovate, smooth, even when dry, lid conic-rostrate, about three- 
fifths as long as urn. erect; annulus large; peristome-teeth 
large, broadly lanceolate, irregularly split and cribrose to 
about the middle, castaneous pellucid; calyptra lobed, mitrate; 
spores mature in the autumn but often not shed till spring: 
dioicous. 

On moist rocks in woods, Japan and, in North America, 
from Nova Scotia to Georgia and Minnesota, and in Mexico. 
Reported in our region only from Painesville, Ohio. (W. C. 

4. Grimmia laevigata (Bridel) Bridel. 
(0". campcstris Burch. ; G. Icncophaea Greville). 
Cespitose loosely in wide, dull green tufts; hoary above: 
stems stout, branched ; leaves close, larger towards top of stem. 
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when drj- imbricate-appressed, verj- concave, oblong-oval to 
rather widely ovate, 1-1,5 mm. long, plane-margined, at the 
apex abruptly terminating in a long, flattened, finely denticu- 
hted hair, which is decurrent along the upper margin of the 
lamina, and is often longer than the lamina ; the smaller lower 
icaves acuminate bnt without the hair-point; costa narrow, 
ending in the apex; basal leaf-cells tjuadrate, except a few rec- 
tangular ones near the costa. the upper smaller and rounded, 
all incrassate. non-sinuose, the upper quite chlorophyllose : 
seta erect ; capsule included, elliptic, broadly oblong, brown- 
ish smooth when dry; annulus large; lid conic-rostellate, 
short, peristome-teeth cleft to about the middle, cribrose be- 
low, castaneous-pellncid : calyptra mitrate, lobed; spores ma- 
ture in spring. 

On rocks, mainly non-calcareous, often granite or sand- 
stone, almost cosmopolitan. In North America from" Penn- 
sylvania to Minnesota, Kansas and the Pacific States. Rare in 
our region. 

P.lair : Tyrone. T. P. James. (Porter's Cata- 

logue). 

3. RHACOMITRIVM Bridel. 

iJioicous: robust plants, loosely and widely cespitose, the 
mats green to yellowish or blackish-green: stem without cen- 
tral strand, procumbent to erect, radiculose at the base only, 
uniformly foliate, often with numerous short branches giving 
ihe shoot a nodose appearance ; leaves spreading to recurved- 
spreading or sometimes secund, when dry appressed, from an 
ovate to oblong base mostly lanceolate to lance-linear, more 
or less long-acnminate. often piiiferous, sometimes Ungulate 
and obtuse, margins sometimes 2-layered and sometimes re- 
curved; costa mostly broad, flat, and complete; cells nearly all 
%vith sinuose walls, often papillose, towards the base or some- 
times all over linear : seta long, straight, rarely curved, twisted ; 
capsule erect, oblong to cylindric, narrow-mouthed, smooth ; 
annulus broad, curling off; teeth united at the base but most- 
ly cleft deeply into 2 (-3-4) filiform divisions, often very 
long, iraheculate; spores small; operculum conic with a long 
subulate apex from one-third to more than the length of the 
urn ; calyptra mitrate, lobed, not folded, subulate-rostrate, 
glabrous or rough. 

-A world-wide genus of 88 species, mostly on siliceous 
rocks; 2i species in North America, probably 3 species in our 
region. 

Key to Ihe Species, 
a. Upper leaf-ceils quadrate, lower ones linear; shoots not appearing 
noilo.*e by arrangemem of short lateral branches. 
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a. Upper leaf-cells eloneaie; shoois appearing nodose with short 
lateral branches. C. 

b. Leaves lingulale, leaf-apex broad, rounded. 

I. R. aciculare 
b. Leaves lanceolate-acnniinate, at apex hyaline-acuminate. 
2. R. microcarfum. 
c. Leaf-apex obtnse, non-hyaline. (R. iatciculare [Schra- 

der] Bridel,) 
c. Leaf-apex hyaline, acuminate to piliferoiis. 

i, R. ericoides. 

\. Rhacomitrium aciculare [LimiEeus] liridel. 

(Dicranum aciculare Hedwig). 

(Plate XIV) 

Cespitose in coarse tufts, dark dull green to blackish: 
steins long, up to 6 or 8 cm. long, stent, branching by short 
innovations, radictilose below ; leaves erect-spreading, stiffly 
imbricate when dry, large, up to 1 mm, wide by 2.5 mm. long, 
broadly ovate-oblong, usiiaily somewhat plicate at the base, 
the margin usually revolute, the apex broadly obtuse, denticu- 
late to entire, non-hyaline, the upper margin usually thick- 
ened; costa strong, ending below apex; leaf-cells densely yel- 
Icwish-pelhicid, incrassate, ,sub-papil!ose, the upper sub- 
quadrate to rounded-hexagonal and in two layers at the mar- 
gin, the basal elongate-rectangular to linear, markedly sinuosc- 
incrassate, at the margin sub-quadrate, the alar a little larger, 
quadrate: seta erect, straight, about 10-12 mm. long; capsule 
dark brown, erect, oblong-cylindric to elliptic, smooth, with 
narrow mouth ; peristome-teeth cieft to below the middle into 
2 or 3 unequal divisions; lid aciculate-rpstrate or subulate, al- 
most as long as urn ; calyptra smooth, long-rostrate, mitrate, 
lobed, covering only the top of capsule; annulus rather large, 
revolubie; spores mature in spring; fruit rarely found. 

On wet, shaded, non-calcareous rocks in hilly or m' 
tainous country, in Europe, Africa, and, in North .America, 
from Alaska to Labrador south to California and .Alabama. 
Occurs in northern West Virginia and as follows: 

Cambria: : James. (Porter's Catalogue). 

Fayette : Ohio Pyle, in crevices of rock alon;j: the 

Youghioghenv river near the Falls. Sep- 
tember 1-3, 1906. O. E. J. and G. K. J. 

2. Rhacomitrium microcarpiim (iHedwig) Hridel, not Schrader. 
{Rhacomitrium stuicticnm Bryologia Europrea; Trichostointnii 

iiiicrocarpiim Hedwig). 

Loosely cespitose, dull or yellowish-green above: stem 
slender with ascending branches, 2-5 cm. high ; leaves divari- 
cately spreading, erect when dry, narrowly lanceolate, linear- 
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acuminate, apex hyaline, denticulate, margin more or less bi- 
stratose above, usually revolute below ; costa strong, ending 
in apex ; basal leaf-cells linear, sinuose, incrassate, upper leaf- 
cells rounded-quadrate: seta short, light-colored, often curved 
or flexuose; capsule relatively very small, elliptic, pale brown, 
thin-walled; annulus large, revoluble; peristome-teeth brown- 
ish, irregularly divided; lid conic-rostrate, shorter than the 
urn ; spores mature in spring. 

On wet rocks or cliffs, principally granite or gneiss, Eu- 
rope, Asia, and, in North America, from Greenland to British 
Columbia, south to Orefjon and northeastern United States. 
Perhaps to be expected in the eastern or northeastern part of 
our regior^^^^^j,,.,],;^;iX«-vvv'w»v'.ii*<-^^^ '^'^ ■ 

3. Rhacomitrium cricoidcB (Schwaegrichen) Xew Com- 
bination. 
{TricUo.'!lomum ericoides Schwaegrichcn ; Dicraninii inicrocarptim 

Schrader ) . 

Cespitose in low, green to yellow-green tufts: stems 
slender, markedly nodose with obtuse lateral innovations ; 
leaves crowded, spreading to falcate-secund, lanceolate from an 
ovate base, acuminate, the apex hyaline, flat, denticulate, not 
very narrow, margin revolute, not thickened ; costa .strong, 
ending in the apex; leaf-cells alt linear, the upper 3-6:1, in- 
crassate, sinuose, the marginal shorter and in the alar portion 
often a few larger, rectangular, pellucid, and not sinuose- 
walled: seta yellowish, short; capsule small, elliptic-cylindric 
to oblong, pale yellow-brown, thin-walled; annulus large, 
revoluble; peristome-teeth short, divided almost to the base; 
calyptra somewhat papillose at the apex; lid short-rostrate ; 
spores mature in spring. 

On exposed rocks and stones in hilly or mountainous re- 
Kions, Europe, and, in North America, from Greenland to Brit- 
ish Columbia south to Oregon and eastern Pennsylvania. Per- 
haps will be found in the eastern part of our region. 

Family VIII. ORTHOTRICHACEAE. 
Dioicous or autoicous, rarely heteroicous or polyoicous : 
cespitose, light green to yellowish- or blackish-green outside 
the tufts, inside brown to black: stem mostly with no central 
strand, erect to ascending, or creeping with erect or ascending 
branches, radiculose below, or along the creeping stem, with 
reddish or brownish filaments; leaves spreading to squarrose, 
carinate. mostly from a decurrent base more or less lanceo- 
late, sometimes oblong-lingulate to linear, mostly entire, 
usually papillose both sides; costa strong, sometimes excur- 
rent-aristate or piliferous; upper cells generally rich in chloro- 
phyll, round-quadrate to round-hexagonal, basal mostly elon- 
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gate-rcct angular to linear, pellucid ; pericliaetial usually more or 
less sheathing: seta erect; capsule erect, symmetric, collum 
distinct, oval to pyriform or cylindric, smootii or striate, deep- 
ly plicate when dry and empty ; annulus persistent ; peristome 
mostly double, rarely none; teeth 16 united or approximate in 
8 pairs, lanceolate, flat, whitish to yellowish or reddish, re- 
flexed when dry, exteriorly papillose or transversely, oblique- 
ly, or longitudinally striate, rarely smooth, rather delicately 
trabeculate; inner peristome of 8 or 16, filiform, or lanceolate, 
glabrous or papillose segments alternating with the teeth ; 
spores small to very large; operculum long-rostrate: calyptra 
cucullate and usually smooth to campanulate, often plicate 
and hairy. 

A rather large family of mostly tree-iniiabiting species, 
mostly of temperate regions. 

Key to the Genera. 

a. Calyptra cucullate, not plicate; stems erect or crecpiiiK. 

a. Calyptra mostly campanulate, plicare: stems mostly erect. 

b. Stem erect: peristome none i. Amphidiiim. 

b. Stem creeping with erect or ascending branches: peristome 
single. 2. Druviinotidia. 

c. Leaves when dry crispate, at the base ovate and mostly with a 
hyaline border; capsule exserted in our species. 

4. Ulota. 
c. Leaves not crisped when dry. not ovate at the base nor with 
hyaline border: capsule immersed or emergent in our species. 
3. Orllwlrichum. 

1. AMPHIDIUM (Nees) Schimper. 

(Aiiiphoridiiiin Schimper; Zygodon .Authors). 

.'^utoicous or dioicous: tufts cushion-like, soft, often ex- 
tensive, yellowish olive-green to blackish, inside rusty brown: 
stem furcately branching, uniformly foliate, radtculosc to the 
apex with smooth filaments; leaves linear-lanceolate, papillose 
both sides, when dry contorted or crispate; costa practically 
complete, with median guides: leaf-cells thick-walled, angular 
to roundish, green, towards the base generally elongate, rec- 
tangular, thin-walled to hyaline; perichcetial leaves erect, 
longer, sheathing or half-sheathing: seta short, generally erect, 
thickening above and grading into the long collum; capsule 
emergent to exserted, mostly erect, pyriform, with 8 project- 
ing, reddish-brown ribs, when empty much widened at the 
mouth and urceolate; annulus none; peristome none; opercu- 
lum obliquely rostrate from a low-conic base; calyptra cucul- 
late, glabrous, not plicate. 

A world-wide genus of 16 species, on mainly non-calcare- 
ous rocks; 7 species in North America; 2 in onr range. 
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Key to the Species. 
a. Autokoiis: Icat-margins plane: seta 1.5 mm. long or less; beak of 

operculum shorter than radikt!i of cap<:ule. 1. j^. lapponkuin. 
a, Dioicous: leaf-tnargins recurved below: seta about 3 mm. long; 
beak of operculum longer than radius of capsule. 

3. A. moHgeolii. 

I. Ampbtdium lapponicum (Medwig) Schimper. 
{Anictangium lapponicimi Hedwig; Zygodon lapponiais Bryolo- 

gia Europaea). 

Densely cespitose, dark olive-green above, blackish below : 
stems dichotomously branching, usually 1-3 cm. iiigh ; leaves 
flexuous- spreading, lance-oblong to tance-linear. l.:i-2.0 mm. 
long, margins plane, acute, crisped when dry; costa strong, 
ending below apex; basal cells large, thin-walled, pellucid to 
hyaline, the upper small, quadrate-hexagonal, rather obscure, 
incrassate, papillose; perichjetial leaves sheathing: seta very 
short, usually not over 1.5 mm.; capsule oval with distinct 
collum about as long as sporangium, partially immersed, 
brownish, when dry constricted below mouth, urceolate, with 
8 reddish strias, the mouth forming a deep red, thickened rim ; 
uo peristome; lid red, lustrous, small, low-conic, obliquely 
rostellate, the length of the beak not more than one-half the 
diameter of the capsule; calyptra cucullate, small, reaching 
about half-way down the urn, brownish ; spores mature in 
early summer: autoicous. the antheridial flowers axillary 
along the stem. 

In crevices of shaded rocks, rarely in calcareous habitats; 
Kurope, Asia, and, in Xorth America, from Greenland to Brit- 
ish Columbia south to northern United States and to Cali- 
fornia. Rare in our region. 

Huntingdon : Porter. (Porter's Catalogue). 

2. Amphidium mougeotii (Hryologia Europiea) Schimper. 
(Zygodon moiigeolii Bryologia Eiiropsea: Anoccloiig^imii mou- 

gcotii Lindberg), 

Densely cespitose. in large tufts, yellowisli-green above, 
rusty to blackish below: stems usually 2-6 cm. high, dichoto- 
mously branching; leaves spreading or erect-spreading, crisped 
when dry, elongate lance-linear, acuminate, carinate, margin 
narrowly revolute below, slightly irregular above ; costa strong, 
vanishing at apex; basal leaf-cells narrowly rectangular, rather 
thick-walled, above shorter, sub-quadrate to rounded, incras- 
sate. hardly papillose, pellucid; pericbretial leaves sheathing 
only the base of .seta; .seta about 2-3 mm. king; capsule short- 
ly exserted, narrowly oval with a distinct neck, when dry 
urceolate, contracted below mouth, 8-striate: peristome none; 
lid low, obliquely rostrate, the length of the beak more than 
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one-half the radius of the capsule: calyptra cucullale; spores 
mature in summer or early autumn: dioicous: fruit rare. 

On damp, shaded, usually non-calcareous rocks, in moun- 
tains or hilly regions; in Europe, Asia, and in \orth America, 
from Newfoundland to Alaska south to Alabama and Oregon. 
To he looked for in the eastern part of our range. 
2. DRUMMOXDIA Hooker. 

Autoicotis or dioicous: slender, in low, dense, green, 
scarcely shining, often extensive mats: stem long, creeping, 
hvown-radiculose, thickly covered with short, erect, simple or 
furcate branches; leaves when dry .-itiffly appressed, when 
moist erect-spreading to spreading, ovate-lanceolate to linear- 
oblong, acute or obtuse, entire : costa strong, almost pcr- 
curreiit; cells uniformly rounded, smooth, chlorophyllose: 
seta erect, long; capsule erect, symmetric, oval, smooth, when 
dry shriveled; annulus none; peristome simple, inserted be- 
low urn-mouth; teeth lf», very short, truncate, entire, smooth, 
densely trabeciilate; spores very large (.08-.10 mm.); round 
or oval, several-celled, green, smoothish ; operculum obliquely 
rostrate; calyptra cucullate, large. 

A small genus of 6 species, on trees, rarely on rocks; 

1. Drummondia prorepens [I'ridel] New Combination. 
(_Anotloiilium prorcpcns Urldel ; Gyinnostatmim frorcpciis Hed- 

wig: Hypniiiii cUivHUiluiii Dillcnius; Orlliolrichiini clavel- 

latiim Hooker). 

(Plate Xn') 

Stems creeping, radiculose on tiie under side, with numer- 
ous short, erect branches, 6-10 mm., forming dark green or 
blackish tufts: leaves erect to spreading, oblong to ovate- 
lanceolate, I to 1.3 mm, long, obtuse to acitte, concave, cari- 
tiate, firm: costa strong, almost percurrent; cells small, thick- 
wailed, rounded; the alar often <juadrate-inliated and hyaline 
in the stem-leaves, the whole lower fourth of the perichsetial 
leaves elongate-rectangular and hyaline: seta erect, about 2.5 
mm. long, ?inistrorse; capsule ovate-globose, smooth, about 1 
mm. high ; operculum low-conic. obliquely long-rostrate ; 
peristome of lt> very short, wide, truncate, smooth, trabeculate 
teeth, often more or less confluent; annulus none; calyptra, 
at first conic, large, cucullate; spores minutely roughened, 
chlorophyllose, about .Ot^O-.OT5 mm., moderately incrassate, 
mature in summer. 

On tree-trunks in woods. Japan, and in Xorth America 
from New England to .Alabama. Missouri, aiid Ontario. 

Erie : Prestjue isle. May 8-9. 1906. O, E. J. 

(Figured), 
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McKean : Quintuple, Bradford, November 10, 1893. 

D. A. B. 

Washington : Limi and Siinonton. ( I'orter'-; Cata- 
logue). 

3. ORTHOTRICHLM Hedwig. 

Autoicous, rarely dioicous: cespitose in cusliions some- 
times on rocks, mostly on trees: stems erect and ascending, 
radiculose at tlie base, thickly leaved, branched; leaves when 
dry never crispate but straight and appressed, ovale-or linear- 
lanceolate, mostly acute, margins usually revolute; costa quite 
strong, mostly not quite percurrent ; basal leaf-cells rectangular 
to elongate, pelUicicl lo hyaline, the marginal often shorter 
and green : seta generally shorter than the scarcely or non- 
sheathing perichstial leaves; capsule oval to cylindric, usually 
with 8 or 16 colored stria:, when dry usually 8 (-16)-furrowed ; 
aunulus persistent ; peristome mostly double, sometimes single, 
rarely none, usually with 16 broadly lanceolate teeth in pairs, 
and 8 to 16 hliform segments; operculum conic to convex, 
rostrate; calyptra campanulate, plicate, covering most of the 
urn, glabrous, hirsute or papillose. 

A cosmopolitan genus of about 206 species, on trees or 
rocks, rare, howeverj in the Tropics ; about 70 species occur 
in North America; at least 5 in our region. 

Key lo the Species. 
a. Peristome simple, teeth 16, erect or erett-spreading when ilry. 

b. 
a. Peristome double, teeth more or leas retlexed when dry. 
d. 
b. Capsule hal (-emergent, le-striaf.'. (O. (upiihluni (Hoff- 

maim] Schwaeg- 
richen.) 
b. Capsule immersed to ha If -emergent. 8-siriate. 

c. Capsule ovate -cylindric, half-emergent when leaves are dry. 

I. O. slrangulaluiii. 
e. Capsule much shorter, ovate-globose, practically immersed in ihe 
dry leaves. 2. O. lescurii 

d. Capsule smooth when dry. immersed, e. 
d. Capsule plicate when dry. f. 

t. Teeth 16. in pairs; segments 8. short, liliform. 

(O. pusillum Miiien.) 
e. Teeth 16. not in pairs; segments 16. comparaiivcly hroad. 

(0. Uiocarpum Brjolo- 
gia Europxa.) 
f. Leaves more or less obtuse at ihe extreme apt.f. 

K- 
f. Leaves usually distinctly acute at the extreme apes. 

g. Capsule strongly contracted below the mouth when dry and very 
decidedly plicate with reddish-brown folds. 

J. O. braunii. 
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Not very strongly contracted nor very decidedly plioatf. 

h. 
h. Stomata immersed; leaF-margins revohile. 

4. O. ohioensf. 
erect; leaves short and 
(Orlholrichum obttisi- 
folium Schrader. 
SchwaeRrichen.) 
i. Capsule Init little contracted below mouth when dry, ribs orange. 

segments 8; leaves ohlong-laneeolalo. g. O. itbiin^eri, 

i. Capside strongly contracted under the month when dry. 

j. Capsule with very prominent reddish-hrown ribs when dry. 

half-emergent, ,1. 0. braunii. 

'}. Capsule with less prominent Ught colored ribs, usually im- 

""'"'■IWUwt- fi-Ou.' JU- '°- "'"'"■'""" ^""""'■' 

1. Orthotridium strangulatum Schwaegriclien. 

(O. {lortcri Austin: O. ciipiilatuiii var, porlcri Venturi). 
(Plate XlVl 

Detisely cespitose, about 1 cni. Iiij^'li : stems densely leaved. 
branched ; tipper leaves lanceolate, about 3 mm. long, the lower 
ovate, shorter, acitte. marj.;ins entire or papillose, more or less 
revoliite, lamina often somewhat bi-stratose at margins and 
apex ; costa strong, almost perciirrent : ba.sal leaf-cells quadrate 
at margin to rectangular (2:1) towards costa, smooth, hyaline, 
the median rounded-hexagonal, dense, papillose, becot:iing to- 
wards apex densely incrassate-rounded, arranged in quite regu- 
lar rows: seta short, about 0..^ mm., capsule about 1.5 mm. 
long, oblong-cylindric. tapering rather gradually to the seta, 
when dry often only partly immersed, when wet always im- 
mersed, dark reddish-brown, deeply 8-costate and 8-furrowed, 
the costae with about 3 rows of rectangular cells with thicker 
longitudinal walls, stomata few. immersed, calyptra mitrate, 
([uite densely erect-hirsute; operculum low with a rounded 
apiculation; peristome single, teeth paired, erect-spreading 
when dry. irregularly triangular-lanceolate, about 8-articulate, 
the divisural distinct and the teeth often split: the three or 
four upper rows of ceils of the capsule densely incrassate, 
brown, pellucid like the costal and laterally obiong; s])ores 
globose, papillose, .OI7-.020 mm., mature in summer. 

On rocks. Pennsylvania. Ohio, and Minnesota. 

Cambria: : Cresson. James (Porter's Catalogue!. 

Center : Oit limestone rocks, two miles west of 

Scotia. September 22, \9Qf). O. E. J. ( l-ig- 
ured). 

\\'e.stmoreIand : Chestnut Ridge, above Hillside, on sand- 
stone rocks. Sejitcmber 23, 1*)10. O. E. 
J. and G. K. J. 
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2. Orthotrichum tescurii Austin. 

(0. cupnhitiim variety minus Sullivant). 

(Plate XV) 

Rather deitstlv cespitose, about 5 mm. high : stems thickly- 
foliate, branched ; leaves lanceolate or some of the lower ovate, 
the upper about 3 mm. long, the lower shorter, acute, the mar- 
gins entire, revolute, strongly co.state nearly to the apex ; basal 
leaf-cells quadrate to elongate-rectangular, smooth, hyaline, 
above becoming rounded-hexagonal, sub-opaque, densely 
papillose, smaller and quite regularly hexagonal at the apex; 
seta very short. 0.5 mm., about one-half enclosed in the in- 
volucre; calyptra narrowly campanulate, plicate, hirsute with 
erect hairs; lid mamillate, rounded but Battened; capsule ob- 
long-cylindric and rather suddenly tapering to the seta, about 
1.3 mm. high and 0.5 mm. in thickness, when moist globose- 
oblong and 8-striate, when dry deeply 8-furrowed and some- 
times contracted below the mouth ; capsule always about the 
same length as the upper leaves, or sometimes slightly exserted 
when dry; peristome single, the teeth 8, short, equidistant but 
leaning towards each other in pairs, triangular-lanceolate, 
papillose, articulate, th*e divisural usually complete and not 
split, teeth when dry erect or incurved; spores mature in 
spring, .014-.017 mm. 

On rocks, usually granite or trap; from New England to 
Ontario south to Missouri and Pennsylvania, and in the Rocky 
Mountains to British Columbia. Rare in our region. 

Westmoreland : On sandstone rocks at mouth of Bear's 
Cave, on slope of Chestnut Ridge above 
Hillside, September 16, 1910. O. E. J. 

3. Orthotrichum braunii Bryologix Europse. 
(0. straiigiilaliim Sullivant). 
(Plate XV) 
Sparsely cespitose to scattered, less than 5 mm. high, dark 
green; stems sometimes creeping at base, erect-spreading, 
simple or branched ; leaves spreading when moist, the upper 
somewhat clasping, when dry appressed, not crisped, concave, 
ovate to lance-ovate, the margins more or less revolute, apex 
acute, sometimes erose-denticulate and apiculate and some- 
limes hyaline: costa strong, sub-percurrent basal leaf-cells hya- 
line, smooth, at margin quadrate, about .016 mm. in diameter, 
toward the costa rectangular and reaching about .090x016 
mm., median cells papillose, opaque, rounded, about .020 mm. 
in diameter, the apical smaller, rounded and less papillose; 
capsule oblong-ovai, about 1.2 mm. long tapering abruptly into 
n seta about one-third as long, 8-costate, when dry much con- 
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stricted below the raoutli and very deeply 8-plicate, some- 
what sinistrorse, reddish-brown; peristoine-teeth ligliter in 
tolor, granulose. with distinct divistirals, when dry closely re- 
flexed, when moist erect; calyptra narrowly conic-mitrate, 
non-hirsute and plicate; spores globose, somewhat papillose, 
incrassate. about .017 mm. in diameter. 

On bark of living trees, often apple-trees; Europe, Asia, 
northern Africa, and from Nova Scotia to Georgia and Iowa. 
Scarce in our region. 

.Allegheny ; *>n base of Qiicrciis imbricaria in nii.sed 
pine and oak \voo<is at Diiiil Church, near 
Douthett. I^cember 29. 1908. O. E. I. 
(Figured). 
McKean : FVadford. D. .\. Burnett. ( Porter's Cata- 

logue ) . 

4. Orthotrichum ohioense Sullivant. 

(O. canadensc Sullivant. not Bryologia EuropKa), 

(Plate XV) 

Densely cespitose. yellowish green above, dark or brown- 
ish below; stems freely branching, about 6-10 mm. high; 
leaves lanceolate from an oblong base, about 1.5-3 mm. long. 
spreading to ascending, bluntly acute to rounded-obtuse, papil- 
lose with entire and revohite margins; costa strong, ending 
al a little below the apex; median leaf-cells quadrate to rec- 
tiingular, moderately incrassate, towards the margins and up- 
wards becoming smaller, more incrassate, quadrate, sub-papil- 
lose, the upper small, rounded, densely papillose, incrassate: 
seta shorter than the urn; capsule more or less completely im- 
mersed, ovate-oblong when moist to somewhat narrower and 
f>yriform-campanulate when dry. symmetric, when dry 8- 
striate, pale yellow, tapering at base, slightly constricted be- 
low the mouth ; exothecial cells at mouth in one to three rows, 
small, quadrate, below abruptly rounded and strongly incras- 
sate, on the main body of the urn rectangular and much 
smaller; stomata immersed, the outer peristome of 8 double 
teeth,^ellowish-pellucid, densely punctulate, triangular-lancco- 
iate, 3-7-articulate; segments of inner peristome of 8 short. 
linear-subulate segments of two rows of cells; calyptra conic- 
campanulate, yellowish, plicate, densely erect-hairy ; operculum 
low-convex, apiculate-rostrate; spores yellowish-brown, pel- 
lucid, densely papillose, ,0l8-.02u mm,, matare in spring, — 
about April: autoicous, antheridial clusters axillary. 

On bark of trees. New Brunswick to Ontario and south 
to Georgia, also in Montana. Probably rather common in our 
region. Ashtabula, Ohio, and as follows: 



jyGoo^^lc 



OF WESTERN PEMNSYLVAMA 12! 

Erie : On bark of Populus deltoides, Presqiie Tsle. 

September 20-22, 1906. O. E. J. 
McKean : I.angmade. Bradford, May 8. 1898. D. A. 

I!. (Figured). 

4iT. Orthotrichum ohioense variety citrinum (Austin) I.es- 
quereux and James. 

(0. citrinum Austin). 

Leaves dark green, narrowly lanceolate; capsule thin, 
yellow. 

On bark of trees and with about the .same range as the 
species. Occurs in our region at Painesville. Ohio, and as 
follows : 

Westmoreland: T. P. James. (Porter's Catalogue). 
5. Orthotrichum schimperi IHammar. 

Densely cespitose, dark green; stems only a few mm. 
high : leaves erect-spreading, lance-oblong, when dry im- 
bricated and straight, obtuse to short-acuminate, margin re- 
curved; upper leaf-cells rounded-hexagonal, rather thin-wailed 
for the genus, relatively rather large, minutely papillose, the 
basal cells larger, rectangular and smooth; costa strong, end- 
ing a little below the apex: seta very short, capsule immersed, 
small, when moist oval-oblong with a distinct neck, when dry 
narrower, constricted below the mouth, 8-pIicate, yellowish to 
orange: stomata immersed; e.\othecial cells quadrate to rec- 
tangular-hexagonal, becoming at the mouth much smaller, 
rounded, and rather obscure; peristome-teeth 8, bigeminate, 
yellowish-pellucid, triangular-lanceolate, papillose, when dry 
reflexed, the segments almost as long, lance-subulate. 8 in 
number; calyptra smooth, short, inflated, lustrous, with few 
or no hairs, light yellow; spores ,012-.01.t mm., mature in 
spring: autoicous. 

On trunks of trees; Europe, Asia, Algeria, and, in North 
America, in Vermont, Pennsylvania, District of Columbia. 
Idaho, etc. Rare in our region. 

Washington : Linn and Simonton. (Porter's Cata- 
logue). 

4. ULOTA Xtohr. 
Autoicous, rarely diocious: mostly forming cushions on 
living trees: stems often creeping with erect or ascending 
branches, radiculose; leaves crisped or contorted when dry, 
mostly spreading to squarrose, from a broadly concave base 
lance-linear, carinate, with margins mostly revolute below ; 
costa percurrent or nearly so; basal cells narrowly linear, 
yellowish but with a margin of one to several rows of hyaline. 
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thin-walicd, rectangular to quadrate cells: capsule erect, ex- 
serled, symmetric, 8-plicate when dry, stomata superficial; 
aTinuUis |}t;rsisting; peristome mostly double, segments usually 
8, rarely 16 or none; lid convex or conic, rostrate; calyptra 
mitrate, with 10-16 obtuse folds, incised-lobed at base, hirsute 
with shining golden-yellow hairs or rarely almost glabrous. 

A world-wide genus of about 50 species, most numerous 
in America; in North America 16 species; in our region three 
species. 

Key to the Species. 

I crispate when dry. i. (;. 

e or less crispate when dry. 



b. Capsule wide-moHthed, distinctly plicate. 

c. Capsule constricted below ihe mouth, gradually narrowed at base 
to the long neck : teeth conthieiil. 3- f'- cnipa. 

e. Capsule not distinctly constricted below the mouth, abruptly nar- 
rowed lo the shorter neck; teeth separated at apex. 

30. [/, crispa var, minus. 

1. Ulota americana [Beauvois] Limpricht, not Mitten. 
(V. Ittttekitisiae Hammar). 
(Plate XV) 
Rather loo.sely cespitose, blackish with greenish tips, about 
1 cm. high, or less: stems creeping, sparingly branched with 
erect branches, when dry the leaves appressed and straight; 
leaves often with hair-like paraphyllia at base, lance-ovate or 
linear-lanceolate from an ovate base, carinate, concave at 
least below, margins usually revohite in lower half, costa and 
base of lamina pellucid-castaneous, apex sub-acute; costa 
strong, sometimes percurrent; apical and median leaf-cells 
incrassate, papillose, rounded-quadrate, rather opaque, the 
basal marginal rounded-quadrate to rounded-rectangular, hya- 
line, towards the costa becoming linear, more or less vermicu- 
lar and occasionally anastomosing, much incrassate and 
markedly pellucid-castaneous : seta about 2 mm, long, smooth, 
with a distinct smooth votva at base; capsule yellowish, cylin- 
dric-oblong, basally tapering, when dry 8-costate and with 
more or less distinct intermediate costse at mouth, the neck 
and seta decidedly dextrorse; stomata immersed; peristome- 
leeth 16, more or less paired, articulate, granular, when dry 
strongly refiexed, segments 8, about one-half as high, bi- 
seriate below; calyptra yellowish, mitrate, plicate, incised- 
lobate at base, densely clothed with erect to spreading slender 
hairs_; lid conic- rostrate; spores globose, papillose, incrassate, 
about .016- .018 mm., mature in spring. 
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On non -calcareous rocks, mainly in hilly or mountainous 

regions; Europe, Asia, and from New Brunswick to Georgia 

and west to the Rocky Mountains. Common in our region. 

Cambria: : Cresson, T. P. James. (Porter's Cata- 

It^ue). 
Center r Dry rocks at top of Itald Eagle Mt,, near 

Matternville, July 14, 1909. O. E. J. 
Fayette : On rocks in bed of Youghiogheny River 

at Ohio Pyle, September 1-3, 1906. O. E. 

J. and G. K. J. 
Huntingdon : T. C. Porter. (Porter's Catalogue). 
-McKean : On rocks, Rutherford, May 13, 1898. D. 

A. B. 
Somerset : On dry, crumbling shale, Ursina, May 

12, igO.V O. E. J. (Figured). 

2. Ulota ludwigii (Bridel) Bridel. 

{IVeissia coarclata Lindberg) 

(Plate XV) 

Loosely cespitose, yellowish green : stems more or less 
creeping with erect shoots often 1 cm, high, usually shorter, 
somewhat branched below ; leaves erect-spreading but slightly 
twisted when dry, lance-ovate to lanceolate, concave at base, 
often carinate-concave in upper third, acuminate above but 
the extreme apex rather obtuse, the margin entire and often 
recurved ; costa strong, reddish, sub-percurrent ; basal leaf-cells 
at margin quadrate, hyaline, towards the costa rectangular to 
linear-vermicular, reddish-pellucid, the median cells rounded- 
quadrate, incrassate, slightly papillose, the apical cells similar; 
capsule pyriform, tapering into a slender dextrorse seta, seta 
and capsule together about 3.5 mm. long, capsule strongly 
costate but with a very small mouth and, even when dry, 
smooth and plicate only immediately below the mouth, pale 
yellowish-brown, stomata superficial at the base of the urn; 
calyptra narrowly conic-mitrate, hairy; lid rostellate; peri- 
stome single, or rarely with rudimentary segments, teeth some- 
what paired but split apart above, when dry erect, narrowly 
triangular, granulose, distinctly articulate, with a distinct 
divisural ; spores papillose, globose, about .020-.022 mm. in 
diameter, mature in summer. 

On tree-trunks in woods, usually in mountainous or hilly 
country; Europe, and in North America from the Gulf of St. 
Lawrence to Ontario and south to North Carolina. Rather 
uncommpn in our region. 

Center : Bear Meadows. T. C. Porter. (Porter's 

Catalogue). 



jyGoo^^lc 



124 A MAX'UAL OI-- MOSSES 

McKean : Riitliciford. March 6. 1893. IX A. H. 

(Figured). 

Washington : Linn and Simonton. (Porter's Cata- 
logue). 

3. Ulotacrispa [I.innKUs] Hridel. 
{Ulola iitophytla Brotlierus; Orlhotrichuiii cnspuiii Heclwig). 
(Plate XVI) 
Densely cespitose, yellowish-green above, darker below, 
the tufts about 8 mm. high : stems sparingly branched, growing^ 
perpendicular to the bark on which it is found, sometimes 
decumbent at base; leaves straight and erect-spreading when 
moist, when dry much crisped, narrowly lance-ovate to sharply 
acute to acuminate at the apex, concave and more or less 
carinate. often marginally revolute: marginal basal leaf-cells 
hyaline, the inner basal pellucid, linear, often somewhat 
vermicular, the median cells incrassate, rounded, bluntly 
papillose, the apical cells smaller and less papillose: costa 
strong, sub-percurrent ; seta and capsule together about 4 mm. 
long, capsule ovate-globose when wet, about 1 mm. long, 
tapering rather gradually into the neck and seta, when dry 
somewhat constricted below the mouth, with the neck and seta 
dextrorse, the costa brownish-pellucid ; annulus brown, 
pellucid, of about 3 series of small, close-set, rounded, cells; 
teeth triangular-lanceolate, united into 8 pairs, when dry re- 
flexed, each pair confluent and cribrose at apex, often split 
along the divisural below; segments 8, consisting of two rows 
of cells nearly up to the apex, a little shorter than the teeth ; 
spores globose, about .023-.026 mm., mature in summer. 

On trees in woods; Europe. Asia, Tasmania, Alaska, and 
from Newfoundland to Georgia. Fairly common in our region. 
Allegheny : On trunk of Black Oak, Keown, Novem- 
ber 14, 1909. O. E. J. 
Center : On black oaks. Bald Eagle Ridge, near 

MatternviUe, September 21, 1909. O. E. 
J. (Figured). 
Crawford : Pymatuning Swamp, Linesville, June 12, 

1906. O. E. J. 
McKean : I-angmade, Bradford. May 29, 1898. D. 

3a. Ulota crispa variety minus (Schwaegrichen) New Com- 
bination. 
((/. crispula Bnich). 
With shorter stems and leaves than in the species and a 
capsule which rather abruptly narrows into a long neck, and 
with a sub-globose to oval urn, which, when dry and empty. 
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is more or less open-mouthed and turbinate, with little or no 
constriction below the mouth. 

This variety is reported with a general range simitar to that 
of the species but we have as yet seen no typical specimens of it 
from our region. Porter's Catalogue lists it from several coun- 
ties in Eastern Pennsylvania and from McKean County, D. A. 
Burnett ; but a specimen in the Herbarium of the Carnegie 
Museum collected by Burnett, at Langmade, May 29, 1898, Mc- 
Kean County, is evidently purely U. uhphylh. 

Famiy IX. SPLACHNACEAE. 

Autoicous or dioicous, rarely pseudautoicous : annual or 
perennial cespitose bog or alpine mosses, usually living on de- 
caying animal or vegetable matter, the tufts green to yellow- 
green, inside more or less red-radiculose, sometimes blackish: 
slem delicate with a large central strand ; leaves mostly distant, 
flaccid, more or less broad ; costa mostly not quite percurrent, 
usually with two basal guides; leaf-cells loose, parenchyma- 
tous, 4-6-sided, elongate towards the base, sparingly chloro- 
phyllose, often inflated at the margin of the leaf: seta erect, 
sometimes very long; capsule erect, symmetric, with a long 
collum or with a large colored hypophysis: usually annulus 
none; peristome simple, teeth sixteen, flat, aggregated in pairs 
or in fours, more or less hygroscopic, vertically striate, trabecu- 
tate, punctate, mostly goiden-brown ; spore-sack surrounded 
by a cavitj'; columella strong; spores small to large; opercu- 
lum convex to umbonate or long-conic, rarely none; calyptra 
small, either cucullate and united into a tube below or conic 
and almost entire to lobed. 

A small family of 5 genera and about 60 species; in our 
range but one genus. 

1. SPI.ACHNUM Linnaeus, Hedwig. 

Autoicous, or, when old, dioicous: weak, distantly leaved; 
male flowers terminal, bracts stellate-squarrose ; bog-mosses 
growing mainly upon the excrement of cattle or, as in Canada 
and northern United States, often upon that of the moose: tufts 
loose, soft, shining, light to yellowish-green; leaves flaccid, 
spreading, when old wine-red at the base, broadly obovate, 
plane, acute, entire except sometimes at the very apex; costa 
weak, ending below the apex; areolation very lax: seta long, 
slender, dextrorse; capsule erect, small, oval to cylindric, sur- 
mounting a much wider inflated hypophysis which may be 
obovate, globose, or parasol-like, mostly dark violet-purple, 
when dry much wrinkled; annulus none; teeth confluent at 
base, paired, very hygroscopic ; spores small ; operculum 
swollen or umbonate, fugacious; columella capped, generally 
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exserted after the operculum has fallen; calyptra small, conic, 
often split down one side, 

A genus of 9 species, mostly of the northern hemisphere; 
7 in North America; one species in our ranse. 

1. Splachnuni atnpullaceum Linnaeus, Hedwig. 

Loosely cespitose: stems 1-2 cm. high ; leaves distant, the 
lower lanceolate, the upper long obovate-lanceolate with a 
long tapering acumen, coarsely serrate above, soft, light green ; 
costa ending in or just below the apex; leaf-cells large, more 
or less regularly hexagonal: seta 2-5 cm. long, reddish-brown, 
erect ; capsule oblong-cylindric, yellowish, surmounting a much 
larger, broadly pyriform, soft and fleshy hypohysis, usually 
reddish-brown above and "pale lilac below," rugose when dry; 
lid convex, obtusely mamillate; peristome-teeth Ifi, in pairs, 
yellowish, strongly reflexed when dry; spores mature in 
summer : usually autoicous ; antheridial flowers tenniual. 
discoid. 

On organic matter in swampy places, usually on excre- 
ment of larger herbivorous animals. Euroiie, Asia, and, in 
North America, from Newfoundland to Ontario south to New 
Jersey, Pennsylvania, and Ohio. To be looked for in the 
northern and northwestern part of our region. 
Family X. DISCEUACEAE. 

Dioicous; gregarious, annual, with persistent protonema; 
stem very short with gemmiform foliation; inner leaves larg- 
est, ovate to lance-oblong, acute, with plane margins, entire; 
costa none ; cells loosely rhomboid-hexagonal, thin-walled, pel- 
lucid, elongated below, smooth, very sparsely chlorophyllose: 
seta elongate, 2-3 cm., stilY, slender, pellucid, red or caslane- 
ous, decidedly sinistrorsely twisted; capsule minute, cernuous 
or horizontal, globose-ovate, smooth, with a short collum; 
annulus of one (or two) series of cells, falling away in pieces ; 
peristome inserted below the mouth, simple; teeth lanceolate, 
acute, red, the lower half usually perforate or split, the exterior 
usually vertically striate but with no median line, not papil- 
lose, the interior with papillae and projecting trabecule ; spores 
medium size; operculum large, convex, unbonate; calyptra 
split down on one side and usually remaining attached to the 
seta by the constricted base. 

A peculiar family consisting of but one genus with only 
the following species. Occurring in sandy soil in northern 
Europe, Asia, and, in North America, in Illinois, Ohio, and 
Eastern Pennsylvania. 

1. DISCEUUM Bridel. 
1. Discelium incamata (Schwaegrichen) New Combination. 

(D- nudum Bridel; IVcisia incaniala Schwaegrichen). 
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Characters as for the family. 

The Ohio sMtion for this species is only a few miles from 
the northwestern corner of Pennsylvania and the species may 
eventuaiij- be discovered in our region. 

Family XI. EPHEMERACEAE. 

Antoicous or dioicous, rarely polyoicous or synoicous: 
minute, about 1-2 mm. high, singly disposed or gregarious, 
mostly stemlcss: protonema sometimes persistent; leaves min- 
ute, linear to lanceolate or ovate to obovate, often tufted, 
ro-sette-like, spreading or erect-spreading; leaf-cells mostly lax, 
more or less elongate below, rectangular to rhomboid-hexa- 
}.'onal. al>ove shorter, usually smooth; costa none to excurrent, 
usually present: seta none or short; capsule immersed, sub- 
globose, cleistocarpous; operculum sometimes differentiated 
hut rarely deciduous of itself ; spores mostly large and papil- 
lose; calyptra mostly small, delicate, mitrate-campanulate. 

Minute plants growing on soil. 

Key to the Genera. 
a. Leaves lanceolate; green protonema persistent. 

I. Ephi - • 
a. Leaves ovale: Kr^eii protonema not persistent. 



1. EPHEMERl'M Hampe. 

Dioicous. rarely polyoicous: minute plants with abundant 
and persistent green protonema : upper leaves elongate-lanceo- 
late to linear; costa none or variously developed; leaf-cells 
lax, mostly thin-walled, rhomboidal : seta rudimentary or none ; 
capsule mostly globose and apiculate, cleistocarpous. walls of 
one layer of cells with stomata ; spores large, up to .08 mm. in 
diameter, warty; calyptra campanulate, delicate, torn at the 
base or sometimes only on one side. 

A cosmopolitan genus of about 2,^ species; 8 or 9 species 
occurring in North America, perhaps most of these occurring 
in our region, but on account of their minute size not yet col- 
lected. 

Key to the Species. 
». Cosia none. " b. 

a. Costa more or less complete, or vanishing towards the base. 

b. Leaves lanceolate, erecl-paterit. spores .060 — .080 mm. 

(E. lerratum [Schreber] 
Hampe.) 
'Xonomilnam Lindberg {Micromitrium Austin) differs from Efhtm- 
ermt in having a rudimentary but not deciduous opercnliim and the 
capsule without stomata and with a wall bnt one cell thick. 
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eaves linear-tanceolate, often secund; spores smaller. 

(£. scrratuin angustalunt 
Bryologia Europjea.) 
I perciirrent or vanishing near the apex, 
d. 
"8- 8- 

olate to elongate- la lie folate. 

d. Upper leaves narrowly linear-lanceolate, long-acnminate. 

e. Capsule short, obtuse; cosla effaced at base, upwards towards 

the apex continuous. i. E. cohaerans. 

e. Capsule acutely beaked: costa loosely areolate. scarcely distinct 
except towards the short, entire, pointed apex. 

(ij. pallidum Schiniper.) 
f. Calyptra smooth: leaves gradually long-acupiinate, slightly and 

irregularly serrate at apex. 2. E. rrassinervium. 

f. Calyptra papillose: leaves papillose on both sides. 

(£. papillosum Austin.) 
K. Leaves with almost entire margin c>r shortly serrate above. 

(Eslenopkyllum [BTidc\\ 
Schimper. ) 
tf. Leaves with a long, hyaline, .spinnlose arista, 

(H, spinulosum Schim- 
per) 

1. Ephemerum cohaerans ( Hedwig) Hampc'. 

{Pkascum cohaerans Hedwig). 

Plants minute, 1-1.5 mm. high, densely gregarious or 
somewhat cespitose: protonema persistent, green or yellow- 
ish with age; leaves lance-ovate to lance-oblong, erect-spread- 
ing, acute, serrate above; costa thin, stronger above, ending 
in the apex or just below ; leaf-cells lax. oblong- hexagonal, 
rather thin-walled: capsule sub-sessile, castaneous, sub- 
globose, obtusely apicuiate, bearing stomata all over; calyptra 
more or less lobed or torn at base: spores large. .060- .080 
mm., coarsely tuberculate, mature in late autumn: dioicous. 

On moist sandy or clayey soil, Europe and, in eastern 
Xorth America, south to Louisiana. Not yet collected in our 
region but occurring in Eastern Pennsylvania and in Ohio. 

2. Ephemerum crassinervium (Schwaegrichen) C. Mueller, 
not Hampe. 
{Phascum crassiitcr.itim Schwaegrichen ) . 
Plants minute, not over 1 mm. high, gregarious: green 
protonema persistent; leaves erect-spreading, flexuous, linear- 
lanceolate, slenderly long-acuminate, rather coarsely serrate 
above, marginally plane : costa flat, faint below, stronger above, 
l^ercurrent, denticulate dorsally above; leaf-cells more or less 
rectangular to oblong-hexagonal, thin-walled: cai>sule with a 
very short seta, immersed, globose, apicuiate; the capsule 
about half-covered by the cleft-lobate, mitrate-conic calyptra ; 



jyGoo^^lc 



OF WESTERN PENNSYLVANIA 129 

^.pores large, papillose, mature in late autumn to early spring. 
On moist earth, often in swamps, eastern North America. 
Occurs in Central Ohio and Eastern Pennsylvania and is, prob- 
ably, the plant referred to as follows: 

Indiana : James. (Porter's Catalogue). 

2. ACAVLON C. Mueller. 
(Sphacrangium Schimper). 

Dioicous : minute, bud-like, brown, gregarious : stem very 
short and few-leaved, without central strand, unbranched, 
green protonema persistent; leaves erect-spreading, broadly 
ovate, keeled or concave, above with revolute and sinuate- 
denticulate margin, or plane and entire; costa more or less ex- 
cnrrent-cuspidate ; upper cells short- rhombic, below rhom- 
boidal, dorsally strong thickened, smooth, rarely with a few 
high papill<e. the lowest thin-walled, hyaline and rectangular: 
seta very short ; capsule sub-globose, cleistocarpous, immersed ; 
calyptra very small and delicate, conic-mitriform 3-5-cIeft; 
spores small, brown, subglobose, minutely granulose. 

A widely distributed genus, on soil, mostly in the temper- 
ate zone. Fifteen species in all, 4 in North America, 2 in our 
region. 

Key to the Species. 
a. Uppermost and perichitial leaves sharply cariiiate and with re- 
flexed margins. i. A. triguetriim. 
a. Uppermost and porich^elial leaves concave: and with margins plane. 
2. A. rufetcent. 

1. Acaulon triquetrum (Spruce) C. Mueller. 
( Sphaerangium triquctnivi Schimper ) . 

Plants minute, about 1 mm. high, bulbiform, pale green 
or yellowish, distinctly triquetrous; protonema green, persist- 
ent; lower leaves small, rounded, the middle leaves larger, 
broadly ovate, deeply concave, convolute, the upper largest 
(perichaetial) broadly ovate, deeply carinate, triquetrous, all 
upper leaves with reflexed margins, erose-denticulate above; 
costa strong, in upper leaves excurrent in a recurved apiculus; 
basal leaf-cells elongate-hexagonal, lax, thin-walled, hexagonal 
to oblong-hexagoital : seta about as long as capsule, arcuate; 
capsule globose, smooth; calyptra minute, mitrate. cleft-lobed, 
covering only very apex of capsule; spores papillose, about 
.025-.OS> mm., mature in early spring. 

On clayey or sandy soil in fields or on banks, Europe, 
Algeria, and, in North America, from western Canada to 
New England south to the Carolinas; occurs in Ohio and in 
Pennsylvania but not yet reported from our range. 
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2. Acaulon rufescens Jaeger. 
{Phascum rufescens Kindb.) 

Plants minute, bulbiform, about 1 mm. high, yellowish- 
green, not markedly triquetrous : protonema persistent ; lower 
leaves very small, ecostate, the upper much larger, broadly 
ovate, deeply concave, convolute, plane-margined, e rose -denticu- 
late at apex; in larger leaves the costa thick, excurrent into a 
squarrose- recurved apiculus ; leaf-cells about as in A. triqtietrum : 
seta flexuose or arcuate; capsule globose, smooth; calyptra and 
spores similar to those of A. iriquetnim. 

On hare clayey or sandy soil in moist fields. Eastern and 
Central North America. 

Indiana : Derry. James. (Porter's Catalogue, as 

Sphaerangium mulkuni [Schreber] Schinir 
per). 
3. PHYSCOMITRELLA Bryologia Europfea. 

Paroicous. rarely synoiccus : protonema sparse and disap- 
pearing early: minute, gregarious, somewhat succulent; stem 
mostly low. simple, without central strand; upper leaves 
rosette-like,' spreading, obovate, acute to acuminate, plane- 
margined, bluntly serrate; costa ending below the apex; leaf- 
cells very lax, rhomboid above, the lower rectangular and 
sparsely ciilorophyllose : seta rudimentary ; capsule sub- 
globose, witliout collum, apiculate; operculum hardly distinct 
but capsule usually splitting equatorially ; cells of capsule- 
wall large, hexagonal, thin-walled: the large columella even- 
tually completely absorbed: spores large, papillose; calyptra 
narrowly campanulate. 

A genus of but 2 species : P. hampet Limpricht. in Europe, 
and the following: 

1 . Ph5r3COtnitre]la patens [Hedwig] Bryologea Europsea. 
(Phascum patens Hedwig). 

Gregarious, pale green : stem distinct but very short, about 
2 mm.; leaves lance-ovate to oblong or oval, usually shortly 
and bUmtly acuminate, the upper often obovate-acuminate 
and larger, forming a rosette, all serrate above; costa narrow, 
ending below the apex; leaf-cells lax, widely rectangular to 
hexagonal: seta short, capsule globose, thin-wal!ed, usually 
splitting equatorially. brownish, immersed to slightly emer- 
gent, obtusely apiculate: spores papillose, .02,'>-,030 mm., ma- 
ture ill autumn: paroicous; antheridia sessile in upper leaf- 
axils. 

On wet clayey or sandy soil in fields, along sides of pools, 
river banks, etc. Europe, Asia, and, in North America, not 
uncommon in Ohio and also reported from Lancaster County, 
Pennsylvania. Not yet reported from our region. 
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Family XII. FUNAR!ACEAE. 
Autoicous or paroicous, rarely dioicous or sjiioicous: 
annual or rarely biennial, low, mostly light green, gregarious 
or loosely cespitose: stem mostly with a central strand, radicii- 
lose only at the base; leaves soft, wide, the upper larger and 
forming a rosette, concave, margin plane to involute, entire or 
denticulate upwards, sometimes bordered ; costa delicate, rarely 
excurrent, with two large basal guides, rarely lacking; leaf- 
celis large, parenchymatous, thin-walled, never papillose, but 
sHghtly chlorophyllose, oblong-rectangular below, rhombic- 
hexagonal above: seta mostly erect and red, twisted; capsule 
either erect , symmetric and globose to pyriform, or cernuous 
and arcuate-pyriform ; collum mostly distinct; annuius rarely 
present; peristome inserted back of the periphery to the dis- 
tance of the thickness of several cells, simple or double, rudi- 
mentary or none ; teeth 16, obliquely dextrorse, strongly 
trabeculate; segments 16, opposite the teeth, with no basal 
membrane; columella mostly thick; spores mostly medium- 
sized; operculum mostly weakly convex, sometimes umbonate 
or none; calyptra various, often inflated, usually rostrate and 
ciicullate. 

Key /o the Genera. 
1. Capsule immerseij. b. 

a. Capsule exserted. c, 

b. Cells of capsule-wall wiih thickened angles (co)Ienchymalous> 
capsule dehiscing equatorially. n-ith no modilied cells at the 
line of splittinpr. i. Aphanorhegma. 

b. Cells of capaule-vall not collenchymatous; capsule operculate 
and with one to three rows of thickened cells around the 
mouth. 2. PhyKomitriunt. 

c. Capsules symmetric, erect, gymnosiomoiis, a. Physcomitrium. 
c. Capsules unsymmetric. peristomate. usually with a double peri- 
stome. 3, Punaria. 

1. APHANORHEGMA Sullivam. 

Paroicous, rarely synoicous: low, gregarious to almost 
cespjtose, pale green ; stem radicuiose at base, loosely foliate 
below, densely foliate above: leaves spreadiug or the upper 
almost erect, obovate to oblong or spatidate-lanceolate, acute, 
serrate in the upper half; costa ending below the apex; leaf- 
cells lax. the basal rectangular, the upper oblong- hexagonal, 
the marginal forming a narrow uniseriate border: seta rudi- 
mentary; capsule spherical, without a collum, laxly areolate. 
the cells at the mouth collenchymatous; annuius none; peri- 
stome none; spores large, densely spinulose; operculum half- 
spherical, of same size as urn, obtusely apiculate; calyptra 
conic-mitrate, lobed, glabrous. 

A genus of two species, on damp soil. One in Cuba and 
the following one in temperate North .America: 
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1. Aphanorhegma seiratum (Hooker, f. and Wilson) Sulli- 
vant. 
(Plate XVI) 
Gregarious, light green: stems erect, simple or forking, 1- 
5 mm. high, radiculose at base; leaves small and lance-oblong 
below, rapidly becoming larger up to 3-5 mm, long, narrowly 
iance-obovate above, the lower widely spreading and flexiious, 
the inner erect-spreading, thin, slightly serrate above the 
middle, apex acnte to acuminate: costa medium, ending in or 
just below the apex; the median basal cells thin-walled and 
more or less inflated, rectangular, the marginal narrower, a 
few (juadrate at the base, becoming linear-rectangular al)Ove 
the base, in the upper part of the leaf their tips extending as 
low serrations, the median rhomboid to short rectangular 
with walls medium, the apical longer and narrower: seta very 
short and stout; capsule brown when ripe, globose to de- 
pressed-globose, about 0.75 mm. in diameter, smooth to 
apically papillose, splitting in the middle along a line of one 
or two rows of small more or less orange-pellucid cells, the 
upper half of the capsule (operculum) apiculate-rostrate; 
exothecjal cells of capsule quadrate, conspicuously collenchy- 
matous; calyptra hyaline, conic-mitriform. +-6-lobed, covering 
the upper half of the operculum; spores globose, about .030 
mm. in diameter, orange-pellucid or even darker, mature in 
autumn. 

On damp clayey soil in the northern and middle United 
States, in our region usually along streams where submerged 
during periods of high water. 

.Allegheny : Stream banks, Kern Hollow, Pittsburgh, 
August 20, 190f); fiuyasuta Hollow, No- 
vember y, 1908, and Thornhill. December 
29, 1908. O. E. J. 
I'ayette : Cheat Haven, September 6, 1910, O. E. 

]. and G. K. J. ( Figured). 

2. PHYSCOMITRIVM (Hridel) Fuemrohr. 

.■\utoicous: mostly minute, densely gregarious lo cespi- 
tose, green, mud-inhabiting mosses: stem erect, simple, radicu- 
lose below, loosely foliate; leaves flaccid, mostly appressed 
when dry, spreading when moist, concave, obovate to oblancco- 
late or spatulate, mostly not margined, more or less serrate, 
obtuse to acuminate; costa mostly strong, incomplete to ex- 
current; areolation lax: seta mostly long; capsule erect, sym- 
metric, globose to short-pyriform, with lax areoiation; collum 
short and thick; annulus smalt-celled and persistent or large- 
celled and di.sappearing in pieces; gymnostomous ; spores 
large, papillose; oiiercuium broad, conic-convex, umbonate or 



j^Goo'^lc 



OF WESTERN' PENNSYLVANIA 133 

apiculate ; caljptra long and erect-rostrate, mitrate, lobed to 
ihe base of the beak, covering one-half or less of the capsule. 

A cosmopolitan genns of about 75 species; 17 species in 
North America, at least 2 species in our range. 

Key to the Species. 
a. Seta very short; capsule immersed, widE-moiitheil; calyptra ^iniall. 

a. Seta longer; capsule exserted, not v 

1. Physcomitritun immersum Sullivant. 

(Gymnoslotiium immersum SulHvant). 
(Plate XVI) 

Plants small, erect, gregarious, light green, simple or 
branching, 3-8 mm. high; leaves 1.5-3.5 mm. long, obovate 
to oblanceolate, serrate above the middle, spreading to ascend- 
ing; costa strong, ending a little below the apex; leaf-cells 
parenchymatous, rather large and thin-walled, the basal rec- 
tangular, about 2-5 :l, the upper irregularly oblong, the 
marginal narrower and in the alar region a feu- much shorter: 
capsule immersed, globose to pyriform-giohose. 0.(1-0.9 mm. 
in diameter, apiculate-rostrate, about the upper two-fifths con- 
stituting the operculum, yellow-brown when ripe; seta con- 
siderably shorter than capsule and stout ; exothecial cells ir- 
regularly quadrate to hexagonal, somewhat incrassate, the 
annulus consisting of one to three rows of much smaller, 
orange-pellucid, to brown-pellucid cells, the cells of the wall 
usually laterally elongated for one or two rows above and be- 
low the annulus; calyptra mitrate, the basal margin 4—5- 
lobed, covering about one-half of the operculum ; spores dense- 
ly papillose, orange to brownish-pellucid, globose, in our speci- 
mens about :035 mm. in diameter, mature in autumn. 

Usually on clayey or sandy flood-plains where submerged 
in time of freshets. Quebec to Colorado and Delaware but 
not commonly collected, probably on account of its small size 
and special habitat. 

Heaver : Clav bank of Little Heaver (.reek. New 

(.alllee. September 10. 1906. O, E. J.; 
hank of Ohio River. Smith's Ferrv, Oc- 
tober 1, 1910. O.E.J. ( Figured 1.' 

.\fcKean : East Ilranch. Hradford. June 15. 1895. D. 

■■^- ^'- {j-u.> fi^^ ' 

2. Physcomitrium turbinatum (Richardson) C, Mueller. 

iPbasciini strangulatum Kindherg; Phascum bookeri Macoun). 

(Plate XVl) 

riregaricjus, often densely so. light green: stems i-r^ mm. 

Iiigh, erect, usually simple; leaves 3-5 mm. long, lance-oh- 



jyGoo^^lc 



134 A MA.VUAl. (iF MOSSES 

long to obovate-Ianceolate, slightly .-t-rrulatc abcne the middle, 
flat and spreading when moist, somewhat crisped and incurved 
when dry; capsule erect, 1.3-2 mm. high, glolrose to pyriform, 
when dry becoming turbinate and constricted below the mouth 
and at the base, finally becoming brown and urn-shaped ; 
exothecial cells slightly incrassate, rhomboid to hexagonal, the 
mouth bordered by about 9-12 rows of laterally somewhat 
elongated cells and a narrow fringe of orange-pellucid and 
much smaller cells in 1-3 rows; operculum convex, bluntly 
mamillate to sub-rostrate ; calyptra somewhat oblique, rostrate, 
unequally split at base into S-5 lobes ; spores decidedly papil- 
lose, orange-pellucid, in our specimens measuring about .026- 
.040 mm., mature in May and June, occasionally later: autoic- 
ous. 

Common on bare earth in fields, along roadsides, etc., from 
Quebec to Florida and west to the Rocky Mountains, and also 
in California. 

Alleghenv : I'ower's Run. April 28. 1907. and Thorn- 
hill, May 17. 1906. O. E. T. and G. K. J.: 
Pittsburgh, April 28, 1907. G. K. J.; 
Kennvwood. May 3, and Carnot, May 18. 
1902.' [. A. S.; Aspinwall, April 9, 1905. 
Sclienlev I'ark, May 16, 1907, Power's 
Run, ^^ay 21. 1905, and Douthett, June 
5, 1909. O. E.J. (Figured). 
Reaver ■ I'.caver Falls. May 14, 1907. O. E. J. 

Crawford : I.inesville. May lO-U, 1906. O. E. ). 

Lawrence : New Castle, 1906. Miss Susan Gageby. 

McKean : Gates Hollow, April 29, and Ouintuple. 

June 13. 1898. D. A. B. 
Somerset : Ursina. May 12. 1905, O. E. J. 

3. FUN ARIA Schreber. Hedwig. 

Autoicons: the antheridial inflorescences disci'id, terminal. 
the archegonial on innovations: gregarious to cespitose: stem 
usually simple, radiculose at base; lower leaves distant, small, 
the upper becoming much larger, those at the apex more or 
less upright and tufted or gemmiform, entire or serrate, more 
or less acute; costa incomplete to excurrent; areolation lax, 
elongate- rectangular to rhombic, at the margin sometimes 
longer and narrower, forming a border; seta elongated, erect 
or cygneous at fruiting time, later erect and twisted; capsule 
with a thick coUum or elongate-pyriform, symmetric to oblique, 
arcuat^, with a narrow mouth, smooth to plicate, erect to 
cernuous: annulus large-celled, revoluble or none; peristome 
deeply inserted, double or simple, sometimes none; teeth lance- 
subulate, reddish to brownish-red, obliquely ascending to the 
right: segments as long or shorter, yellow, with basal mem- 
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braiie, papino;3e, o/pcj^ite the teeth; spores medium; opercu- 
lum flat or convex; calyptra long-persistent, inflated-ciiciil- 
iaie, lniii>;- rostrate, sni<)oth, entire. 

A cosmopolitan genus of about 190 species (includiug 
linloslhodon ) . on soil ; 21 species in Xortli America, 3 in our 
range. 

Key to Ihe Species. 

a. Capsiili- neither striate nor plicaie: no annulus. 

a Capsule striale and more or less plicate: annnlus curling off 

b. 
b. Leaves long acuminate; cosia very often excurrent. 

2. F. (lavieans. 
b. Leaves short acuminate: costa mostly pcrcitrrcnt. 

J- P- hyeromclrica, 

1. Punaria americana Lindberg. 
{F. mnhlenbcrgii Hedwig, — mainly plate, not <lescription, — 

Lindberg.) 

Small, gregarious to loosely cesi»itose: stems very short; 
leaves erect-spreading, ovate-oblonj>. long-acuminate, some- 
what concave, plane-margined, entire ; costa strong, excurrent, 
leaf-cells lax, moderately thin-walled, the basal i|uadrate- 
hexagonal to rectangular, the upper elongate rectangular: 
seta slender, rather short, up to 1.5 cm. long, when dry dex- 
trorse below, sinistrorse above; capsule erect, subcernuous, 
pyri form -oblong, the mouth tilted to one side, when dry the 
long tapering neck rugulose, the urn smoothish and constricted 
below mouth ; no annulus ; peristome-teeth lauce-linear, dex- 
trorsety tilted, castaneous-pellucid, papillose, articulate, with 
divisural, strongly trabeculate; segments about as long and 
opposite teeth, pale pellucid; lid conic, obtuse, calyptra in- 
flated, long-rostrate, cucuUate; spores papillose, mature in 
May: autoicous. 

On bare ground, Eastern Pennsylvania to Ohio and Min- 
nesota, south to Georgia, and in the Rocky Mountains and 
California, but not often collected, — perhaps to be expected 
in our region. 

2. Funaria flavicans Richardson. Michatix. 
Loosely cespitose: stems erect, smaller than F. hygrometrica; 
lower leaves small, the upper leaves larger and tufted, oblong- 
(.patulate to obovate, concave, plane- margined, entire, at apex 
long-acuminate ; costa percurrent or excurrent ; leaf-cells large, 
lax; seta long, erect, capsule oval-pyriform to globose-pyriform, 
more or less horizontal or downward curved, dark reddish when 
mature, with mouth less oblique and smaller than in F. hygromet- 
rica, gradually attenuate below into the seta, not much furrowed 
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when old; lid low-convex, not apicnlate; spores about .025 mm. 
in diameter, mature in May or Jime: autoicous. 

On bare moist earth, usually clay, Abyssinia and. in North 
.America, from New York south and west. 

Lawrence ; T. P.James. (Porter's Catalogue). 

3. Funaria hygrometrica i L. — Sibthorp] Hedwiji. 

(Plate X\'irj 
Loosely cespitose, rather light fjreen: stems about 3-10 
mm. high, erect, radiciilose at base, simple or basally divided; 
leaves erect to appressed, concave, forming a bulbiform tuft, 
ublong-ovate. acute or shortly acuminate, entire or slightly 
crenate, larger leaves 2-4 mm. long by three-fifths as wide, 
strongly costate to the apex or percurrently costatc; cells rec- 
tangular to hexagonal, narrower towards margin, above more 
or less quadrate-hexagonal, the lower more or less inflated, 
above becoming more or less incrassate; seta about 2-.^ cm, 
high, erect, sinistrorse, flexuous, lustrous, chestnut-brown, 
paler above ; capsule unsymmetric, arched and turgid on upper 
side, 2-3 mm. long, strongly incurved at mouth, deeply sulcate 
when dry. pyriform, yellowish to brown when old, usually 
more or less horizontal but the upper part of seta often vari- 
ously bent and curved and strongly hygroscopic ; mouth about 
0.6-0.8 mm. wide, annulus revoluble. deep castaneous; opercu- 
lum low-convex; peristome-teeth castaueous-pellucid. papil- 
lose, strongly trabeculate. spirally twisted, united at apex; 
segments about three-fourths as long, papillose; spores smooth, 
round, about ,014-.0I7 mm.; mature in May or June; calyptra 
cucullate, long-rostrate, early deciduous: autoicous. 

\\'idely distributed over the earth ; throughout North 
America. Common in our region on earth, burnt-over spots, 
etc. (Quite variable in size and leaf-characters but we have 
not been able to recognize any of the several described varie- 
ties in our region.) 

Allegheny ; Power's Run, .-\pril 22, and May 23, 1905, 
April 18. 1906. Schenley Park, Pitts- 
burgh, August 16, 1905; Sandy Creek, 
May 8. 1904; Carnot, May 20, 1907. and 
October 11. 1908; Fern Hollow, August 
20. 1906; Allegheny. May 26, 1909; Li- 
brary P. O., April 29, 1906, all O. E. J.; 
Bakerstown Station, August 22, 1907. O. 
E, J. and G. K. J. 
Beaver : Heaver Falls. May 14, 1907. O. E. J. 

Cambria: : St. Lawrence. July 24, 1908. O. E. J. 

Crawford : Linesville, Mav 10. 1906. and May 12 and 

May 28, 1908.' O. E. J. 
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Fayette : Ohio Pyle, June 14. 1908. O. E. J. and 

Septenilier 1-3. 1906. and Cheat Haven, 
September 3-6. 1910. (). P.. J. and 
G. K. J. 

Oreene : W ayne.sburg, -Mav 30. 1904. O. E. J. 

Huntingdon : IlirmiiiKhant. .May 17, 1904. O. E. J. 

Lawrence : New Castle. April 28, l'J07. iliss Susan 

( laijebv. 

Mercer : Houston Junction, July 12. 1902. J. A. S. 

Somerset : Ursina. Mav 12. 1905. O. E. J. 

Washington : Finlevville, July 2, 1904. (i. E. K. ; Cliar- 
leroi. April 24, 1908, O. E. J. 

Westmoreland : Ligonier to Donegal, June 23, 1904. O. E. 
J. (Fif^ured); Kew Florence, September 
S-11, 1907. O, E. J.; Saunders Station. 
June 21. 1907. O, E. J. and G. K. J. 

■ Family XIII. SCHISTOSTECACEAE. 
This family consists of one genus only, the characters be- 
inj; as follows: 

1. SCHISTOSTEGA. Mohr. 

Uioicous: inflorescences gemmiform, terminal, paraphyses 
none: minute and slender mosses in holes in earth, in caves, 
etc.: annual, gregarious on an abundant persistent protonema, 
which is more or less Itiminous by reflected light; sterile stems 
fiom the middle upwards with distichous, basally confluent 
leaves; fertile stems with a terminal 5-seriate tuft of leaves; 
leaves unistratose, ecostate: cells prosenchymatous, lax-rhom- 
bic, sparsely chlorophyllose: seta thin, erect, almost hyaline; 
capsule minute, erect, symmetric, globose, without stomata, 
annulus. or peristome ; operculum small, convex ; calyptra very 
small and fugacious, mhrate, covering only the operculum, 
smooth and naked ; propagation often by brood-bodies on the 
protonema. 

One species only, in crevices and caves in non-calcareous 
districts, in Europe, and, in North America, in New York and 
Ontario, Rocky Mountains, British Columbia, Thompson's 
Ledges, Ohio, and White Mountains.. ^ , .., 

1. Scnistostega pennata [Hedwig] Hooker and Taylor. 
( Gyinnoslomuni pennatum Hedwig. Schislostc^u osmundacca 
Mohr.) 

With characters as given for the genus. 
Family XIV. BRYACEAE. 
Dioicous, autoicous, paroicous, or synoicous, sometimes 
heteroicous: antheridial inflorescences with paraphyses; 
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cespitost, persistent, mostly on soil or rocks, sometimes on 
trees or rotting wood; stem usually rounded-pentagonal, with 
central strand, radiculose at least at base; leaves in several 
series, below mostly small and remote, above larger and often 
tufted, often bordered: costa mostly with 2-5 median guides, 
often excurrent; cells never papillose, upper prosenchymatous, 
mostly rhomboidal or rhombic-hexagonal, rarely linear or 
vermicular, basal rectangular to quadrate: seta elongate, erect, 
smooth, more or less curved; capsule cernuous to pendulous, 
sometimes erect, mostly symmetric, rarely arcuate, neither 
striate nor plicate, ovate or pyriform, rarely almost globose; 
collum evident, usually wrinkling when dry; annulus usually 
present, large-celled, spirally deciduous ; peristome rarely none, 
or simple, mostly double, the 16 teeth often bordered, hygro- 
scopic, papillose on the exterior, especially towards the apex, 
divisural line evident, trabecule prominent; segments alternat- 
ing with teeth, delicate, yellowish or hyaline, often with cilia, 
often united below into a basal membrane; spores small to 
medium; operculum conic to convex, umbonate to apiculate or 
rarely short-rostrate; calyptra cucullate, small, fugacious. 

.A large and cosmopolitan family of about 15 genera and 
1,000 species. 

Key to the Genera. 
a. Leaf-crlls narrow, upwards narrowly rhombic to linear. 

b. 
a. Leaf-cells Ia>:. ii|)warils rhombic to hexagonal, never linear. 

b. Leaves long>sub»late; cilia prominently appendlculate. 
I, Leptobryum. 
b. Leaver linear-lanceolate: cilia iion-appendiculate, often rudi- 
mentary or none, 2. IVebcra. 
c. .\nniilus mostly none; leaves non-bordered, 

3. Mniobryum. 
c. Annnlus present; leaves often bordered, d. 

d. Sporogonia single; stem without rhizome-like stolons. 

4. Bryum. 

d. Sporogonia often several together; stems erect from rhizome- 
like stolons. 5. Rkodobryum. 

1. I.EPTOBRYVM (Schimper) Wilson. 
Synoicous or dioicous; paraphyses of the antheridial in- 
florescence with an acuminate end-cell; no paraphyses in the 
archegonial inflorescence: weak, cespitose in low, soft, lax, 
yellowish-green tufts; stem erect, thin, brown-radiculose at 
base; lower leaves remote, small, lanceolate, uppermost leaves 
much larger, tufted, erect to spreading, elongate-subulate from 
a lanceolate base, canaliculate and often distinctly toothed to- 
wards the apex; costa broad, flat, incomplete or percurrently 
filling the apex: cells very narrow and long, in the subulation 
linear, the basal rectangular-elongate: seta short to long, very 
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thin, tortuous, twisted when dry; capsule cernuous to almost 
pendent, with a thin, long, somewhat arcuate, pyriform collum, 
lustrous, narrow-mouthed; annulus narrow, deciduous; peri- 
stome-teeth pale yellow, the upper part subulate and bordered ; 
segments about as long, fenestrate, the lower third forming a 
basal membrane, the cilia mostly long-appendiculate ; spores of 
medium size ; operculum small, convex, and mostly umbonate. 

A genus of three species ; one in Tasmania, one in Ecuador, 
and the following, almost a cosmopolitan : 

1. Leptobryum pyriforme [Linnaeus] Wilson. 
(IVebera piriformis Hedwig). 
(Plate XVII) 
Densely cespitose in light yellowish-green, soft, lustrous 
tufts: stems .5-1.5 cm. high, slender, erect, reddish, brown- 
radiculose at base ; leaves mostly erect-spreading, flexuous, the 
upper forming a comal tuft, linear-setaceous, up to 4-5 mm., 
long, the basal portion lanceolate, the upper portion flexuous, 
with plane margin, denticulate above; costa strong but rather 
wide and indistinct, occupying most of the upper portion of 
the leaf and somewhat excurrent; leaf-cells narrow and linear- 
prosenchymatous, or below elongate and parenchymatous, at 
base rectangular and larger, all thin-walled; perichstial bracts 
linear from a wider base; seta slender, flexuous, orange to 
brown, about 1-1.5 cm. long; capsule inclined to pendulous, 
pyriform with a long narrow neck, altogether about 2,5 mm. 
long, the neck much wrinkled when old, and at least as long 
as the globose-oval part of the capsule, which is a lustrous 
orange- to dark chestnut-brown, the mouth rather wide; 
annulus wide; peris tome-teeth yellowish, linear- lanceolate, 
the upper third suddenly narrower and sub-hyaline and papil- 
lose, trabeculate, lamellx and divisural evident; segments 
about as long, carinately split and sometimes gaping; cilia 3, 
strongly appendiculate, about as long as segments, basal mem- 
brane one-third to almost one-half the height of the teeth; 
operculum convex-apiculate : spores smoothish, about .012- 
.015 mm.: usually synoicous: mature in June or July. 

On moist shaded soil, old walls, shaded cliffs and rocks 
near trickling water, etc. Cosmopolitan. Rather common in 
our region. 

Allegheny : On stone wall, Perrysville Avenue, Alle- 

gheny, May 26, 1909 (Figured) ; on 
cliffs along roadside, Stoop's Ferry, May 
17, 1907; on decayed logs, Schenley 
Park, Pittsburgh, August 26, 1906. O. E. 
J.; in Ferguson's greenhouse, Allegheny, 
April 30, 1889. J. A. S. 
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McKean : Hennett Mrook, on decaying loy, Decem- 

ber 2, 1894. and at Quintuple. June 15. 
1896. n. A. B. 

2. IVEBERA He<lwig. 

(Pohlia Hcdwig). 

Mostly paroicous or dioicoiis: paraphyses mostly present 
and filiform: robust to weak, gregarious or cespitose: stem 
mostly red ; leaves more or less tufted on the fertile slioots. 
linear-lanceolate to lanceolate, non-bordered, towards apex 
more or less toothed; costa mostly incomplete; ceils narrowly 
rhomboid- hex agonal to linear, the basal slightly more lax: 
seta long, slender, tortuous and twisted, at apex hooked or 
curved ; capsule cernuous or pendulous, rarely erect, with short 
collum, obovate to oblanceoiatc or long-clavate; annulus 
mostly biseriate; peristome inserted near the mouth; teeth 
yellowish, paijillose, with border iiarrow or none; segments 
mostly about as long, rarely rudimentary, often with a low 
basal membrane, often narrow, usually split but not fenestrate, 
cilia non-appendiculate, often rudimentary or lacking; spores 
mostly small ; operculum convex-conic, umbonate or apiculatc. 

A world-wide genus of about 140 species, inhabiting soil, 
rocks, and decaying wood. Forty-six species in N'orth 
America; at least 5 species in our range. 

Key to the Species. 



Leaf-cells narrow: basal membrane comprising one-third to one- 
half the height of ihe iniier peristome: segments split, cilia well 
developed. c 

b. Paroicous; capsule long and slender with a long slender cotlum. 

I. W. flongata. 
b, Polyoicous: capsule oblong to pyriform with a rather short 

colhim. a. If. cruda. 

Paroicous: not bearing gemmae: costa hardly reaching the serrate 
apex. d. 

Dioicous; often bearing gemmx: costa Incomplete or percurrent 

d. Cilia two. not sub-appcndiculate. articulate. 

3. IV. Hulans. 
d. Cilia three, distinctly sub-appendiculate. 

ya. IV. Hulatts var. tri- 
ciliala. 
Costa not reaching apex: capsule small and very short; stem net 
reddish, 4. IV. leteuriana. 

Costa percurrent: capsule larger and not so relatively short; fcni 
reddish. i. 

F. Gemmx ovoid, obtuse or with short and not twisted points. 

S- W. annotina. 
f. Gemmz long, narrow, with acuminate and often tivisted points. 

6, W. proligera. 
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1. Webera elongata [Hedwig] Scliwaegrichen. 
(Pohlia elongata Hedwig). 

Gregarious to cespitose, bright pale green: stems erect, 
up to 2 cm. high, branclring towards base; leaves crowded and 
larger in the comal tufts, lanceolate, erect-spreading, thin, the 
margin recurved below, the apex gradually narrowed, serrate; 
CDsta brownish, vanishing below or at the apex; leaf-cells 
narrow, linear-rhomboidal and vermicular above, hexagonal- 
rectangular below: seta long, slender, 2-4.5 cm. high; capsule 
sub-erect to horizontal, narrowly elliptic, pale, 2-S.S mm. 
long, the neck slender and longer than the rest of the capsule, 
when dry and empty the capsule constricted below the mouth; 
operculum conic-acuminate or acutely rostellate; outer peri- 
stome yellowish, the inner with a basal membrane about one- 
third as high as the teeth : cilia two, more or less well-de- 
veloped but always short and never appendiculate : paroicous; 
antheridia in pairs in axils of upper leaves: mature in August. 

On earth and among rocks, in crevices, etc., where moist, 
usually in the mountains. Europe, northern Africa, Asia, 
North America from Greenland to the northern United States 
and Colorado. Rare in our range. We have seen no speci- 
mens from Pennsylvania, but it is reported as follows: 

McKean : Hradford. (Porter's Catalogue). 

2. Webera cruda [Linn£us] Schwaegrichen. 
(Poklia cruda Lindberg). 

Robust, up to 6 or 7 cm. high, glaucous green and shining 
above, brownish below : stems red, simple, cespitose ; the leaves 
helow ovate, becoming linear-lanceolate in the comal tuft, 
erect-spreading, serrate towards the moderately acute apex, 
margin plane, rather rigid; costa reddish at base, not reaching 
apex; leaf-ceils linear-'prosenchymatous above, larger and rec- 
tangular at base, where often reddish: seta long; capsule ob- 
long, with inconspicuous neck, often unsymmetric, mostly 
horizontal, castaueous or red-brown, when dry and empty 
ventricose at base and constricted at the mouth ; operculum 
ciinic-apiculate; peristome yellowish, basal membrane one- 
third as high as teeth, cilia two or three, well-developed ; usual- 
ly autoicous, sometimes synoicous or dioicous : snores mature 
in summer. 

On shaded earth, clefts in rocks, etc., usually in mountain- 
f'Hs regions. Cosmopolitan but local in its distribution. In 
our region rare, being unknown from NA'estern Pennsylvania, 
hut reported from the eastern part of Pennsylvania and from 
Tainesville, Ohio. 



jyGoo^^lc 



142 A MANUAL Ol' MOSSES 

3. Webera nutans [Schreber] Hedwig, 
(Plate XVII) 
{Pohlia nutans Lindberg), 
More or less densely cespitose, usually dark green : stems 
about 1-2 cm. high, branching by lateral innovations, or from 
the base, erect, matted with a castaneous tomentum below, 
reddish; leaves ovate below to much longer and linear- lanceo- 
late in the comal tuft, hardly decurrent, the comal long- 
acuminate, the margin often somewhat recurved below, denti- 
culate towards apex, leaves somewhat shrunken, twisted and 
lustrous when dry; costa strong, reddish, ending in or a little 
below apex; leaf-cells long-rhomboid and more or less pointed 
and prosenchymatous above, rectangular below, slightly nar- 
rower towards the margin: seta slender, flexuous, usually 2-3 
cm, long, lustrous, castaneous below, often yellowish above; 
capsule horizontal to sub-pendulous, oblong to obovate, usual- 
ly about 3-4 mm. in length, with a distinct but sliort neck, 
often gibbous when dry and then contracted below the wide 
mouth, yellowish to brown in age; operculum convcv-maniil- 
late; peristome-teeth orange-yellow below, paler and papillose 
in the rather abruptly narrowed upper half, strongly trabecu- 
late, lamellate, divisural zigzag and distinct ; segments about 
as long, carinately split and gaping below hut remaining un- 
yplit at apex; cilia nearly as long, two in number, filiform, 
articulate, basal membrane half as high as teeth ; annulus wide, 
revoluble; spores smoothish, yellowish-pelhicid, about .014— 
.016 mm., mature in early summer: autoicous; antheridia in 
axils of upper leaves. 

On soil and decaying wood in moist places or swampy fie! "s 
Ol woods. Cosmopolitan and common. 

Allegheny : Power's Run. May 11, 1904, May 28. 1905, 
June 17. 1908. May 12 and 22. and June 
17, 1909. O. E. J. 
Armstrong : Kittanning. -August 16. 1906, O. E. J. 
Beaver : Beaver Falls. May 14, 1907. O. E. J. 

Cambria : : Cresson, May 18, 1904. St. Lawrence. July 

24, 1908. O. E. J. 
Center : Barrens near Scotia, July 14, and Tussey's 

Mt., near Shingletown, July I.S, 1909. O. 
E.J. 
Crawford : Linesville, June 6. 1904, May 12 and June 

12, 1906. O. E. J. Hartstown, May 29- 
30, 1909. O. E. J. and G. K. J. 
Erie : Fresque Isle, May 8-9, 1906 (Figured), 

and June 8-9. 1906. O. E. J. 
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Fayette : Ohio Pyle. May 30, 1902. J. A. S.; Ohio 

Pyic, May 13, 1905. and June 14, 1908. 
O. E. J. 

Indiana : Ciish Cusiiing Creek. Cherry Tree, July 

11, 1908. O. E.J. 

Lawrence : Graceland Cemetery, New Castle, 1906. 

Miss Susan Gageby. 

Montour : Top of Montour Mt., July 17, 1908. O. 

E.J. 

McKean ; Mradford. June 7, 1896, and Rutherford, 

June 19, 1896. D. A. B. 

Washington : Linn and Stmonton. (Porter's Cata- 
logue). 

\\'estmoreland : Chestnut Ridge, Hillside, May 23, 1908, 
and May 22, 1909. O. E. J. 

3o. Webera nutans var. triciliata N'ew Variety. 

(Plate XVIII) 

Plants laxly to densely cespitose. shining, dark green to 
yellowish ; stem simple or sparsely branched, erect, castaneous, 
at the base redd ish-radicu lose, about 6-15 mm. high ; lower 
leaves short, about 0.5-1.0 mm. long, costate almost to the 
apex, ovate, above the leaves becoming relatively longer and 
ovate-lanceolate, denticulate towards the apex; upper leaves 
clustered, erect-spreading. 2.5— t.O mm. long, lanceolate, sub- 
decurrent. denticulate at apex, acuminate, non-margined, 
strongly percurrently to excurrently costate; perichxtial leaves 
elongate-lanceolate to linear, long-acuminate, denticulate at 
apex, excurrently costate; cells of the lower and median leaves 
incrassate, above the middle oblong-hexagonal to rhomboidal, 
about .010-.015X.03.T-.065 mm. elongate-rectangular at base 
where about .00&-.020X.O4O-.100 mm.; cells of the comal and 
perichxtiai leaves incrassate, elongate to linear-prosenchyma- 
toiis, about .008-.OllX-04O-.065 mm., towards the margin 
gradually narrower and there reaching .0O3-.0O6xO8O-.I00 
mm., at the base elongate-rectangular: inflorescence paroicous, 
terminal; antheridia in the axils of the comal leaves: pedicel 
solitary, slender, lustrous, castaneous, erect (flexuous, about 
4-6 cm. high : capsule horizontal to sub-pendulous, smooth, 
castaneous to yellowish-brown, ovate-oblong, often very slight- 
ly curved, 2.5-3.5 mm. long, when dry and empty contracted 
under the mouth, the basal third narrowed into a coHum ; 
exothecial cells incrassate, yellowish-pellucid, irregularly sub- 
quadrate to oblong-hexagonal or elongate-rectangular, about 
.025-.035X035-.050 mm., in three to five rows under the mouth 
abruptly smaller, sub-quadrate, somewhat opaque, and about 
.006-.010X-012-.018 mm. ; annulus broad, revohible ; operculum 
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rather wide, conk-mamillate ; teeth of peristome hnear-lanceo- 
late, yellowish, articulate, strongly trabcculate, narrowly mar- 
fjined above, siib-hyaline and papillose at apex ; segments of 
inner peristome nearly as long as teeth, hyaline, granular, 
carinately split and gaping, cilia three, as long as segments, fili- 
form, strongly articulate and often snb-appendiculate, hyaline, 
granular; basal membrane reaching to middle of teeth; s|)ores 
minutely roughened, yellowish-pellucid, .012- .01 5 mm. in 
diameter, mature in June. 

On earth with more or less humus. Thus far known only 
as follows : 

Butler t On earth under pines on rockv hillside. 

West Winfield. May 26, 1906. O. E. J. 

Crawford : f)n hummocks of earth with Folvtrichum, 

near Hartstown. July 26. 19W!. O. E. J. 
Type Specimen (Figured). 

4. Webera tescuriana (Sullivant) Jaeger. 

(Brytim piikheUum Sullivant, not Hedwig. ) 

(Plate XVIII) 

Gregarious to loosely cespitose, pale green : stems not red, 
ascending, usually simple, usually 1-1.5 cm. Iflng; leaves small 
and remote below, gradually increasing in size and number 
above, the upper lanceolate, the comal linear-lanceolate, up to 
2.5 mm. long, long-acuminate at the serrulate apex, the margins 
more or less recurved, the base non-decurrent ; costa strong, 
reddish, ending below apex; leaf-cells elongate- rhomboid-hexa- 
gonal, prosenchymatous, rather thick-walled, the ha.<al often 
reddish and tending to rectangular, the marginal slightly nar- 
rower: seta erect. 1-1.5 cm. long, yellowish-brown, lustrous, 
slender flexuous ; capsule horizontal to abruptly pendent, short, 
1.5-2 cm. long, yellowish-brown, the short tapering neck darker 
brown, capsule pyriform in general shape, when dry and em|)ty 
widely flaring at the mouth ; operculum conic-apiculate to 
mamillate; annulus revoluble; peristome rather short, teeth 
linear-lanceolate, yellowish-pellucid, abruptly narrowed above 
the middle to a sub-hyaiine papillose apex, di\isural and 
lamellx present, trabecule strong, often a few connected by 
oblifjue or vertical bars; segments of inner peristome a little 
shorter than teeth, carinately split and gaping, cilia usually two. 
sometimes one, articulate, shorter than .segments; basal mem- 
brane one-third the height of teeth ; spores minutely roughened, 
about .015-.018 mm., mature in May : dioicous. 

On wet clay or sandy soil. New Brunswick to .\labama 
■and Arkansas. Probably not rare in our region. 

Allegheny : Power's Run, May 7. 1905. O. E. J. 

McKean t Quintuple, May 7. 1896. D. A. B. 
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Westmoreland : On damp clav with Pogoiiatum, slope of 
Chestnut Ridge, Hillside. Mav 22, 1909. O. 
H.J. (Figured). 

5. Webera annotina [Linnseu.t] Schwaegrichen. 
{Pohlia annotina i-indberg). 

Loosely cespitose, light green: stems short, 1-2 cm., 
branching with slender stiff innovations from the base; leaves 
below small, lanceolate, non-deciirrent, the upper longer, nar- 
row-lanceolate, acuminate, margins somewhat recurved, ser- 
rulate at apex; costa nearly or quite percurreiit, often reddish 
at base: leaf-cells rather thick-walled, narrowly rhomboid, 
small: seta red, flexuous; capsule smalt, about 2 mm. long, 
castaneons. the neck about as long as the rest of capsule, taper- 
ing, the whole capsule oval-pyriform, inclined to horizontal; 
annuhis broad, re voluble ; operculum conic-apiculate ; mouth 
wide; peristome-teeth yellowish, segments widely carinately 
gaping, cilia in pairs, articulate; exothecial cells more or less 
collenchymatous : the sterile stems bearing in the axils of most 
of the leaves greenish, sub-sessile, clustered, ovate to ovoid 
gemmEe with short non-twisted points: dioicous. 

Moist, sandy soil, especially among rocks in mountains. 
Europe, Algeria, Asia, and, in \orth .America, from Greenland 
to British Columbia and south to \ew England, Pennsylvania, 
and Kansas. Rare in our region. 

Heaver : l,es<|uereux. (Porter's Catalogue). 

6. Webera proligera (Lindberg) Kindberg. 

iPohUa proligera Lindberg). 

Gregarious to loosely cespitose, pale green: stems rather 
slender; leaves similar to those of 11'. annotina but somewhat 
longer and larger; gemnije numerous in the axils of the upper 
leaves and differing from those in li'. annotina in l)eing longer and 
narrower and more or less fusiform with acuminate and often 
twisted points: the capsule has a shorter neck (Dixon and Jame- 
son's Handbook) and the exothecial cells are not collenchymatous: 
dioicous: fruit rare. 

This species inhabits sandy soil in moist situations, especially 
among rocks in mountains, as does also II'. annotina. with which 
it has been considerably confused. It occurs in Europe, and, in 
North .America, from northern Canada and Alaska to South 
Carolina and Minnesota. It is not yet reported hi Western 
IVnnsylvania but has been found along Lick Run in West Vir- 
ginia, at the southern edge of our region. 

3. M N I BRY V M ( Schimper, ex parte) Limpricht. 
Dioicous, rarely polyoicous : weak to robust, loosely cespi- 
tose in brownish to whitish-green tufts, or gregarious: stems 
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erect, red, radiculose at base; leaves erect to erect-si^reading, 
the upper lanceolate to lance-ltnear, tiie apex acute and dis- 
tantly serrulate; costa mostly incomplete; cells lax and thin- 
walled ; seta elongate, when dry sinistrorse, more or less hooked 
or curved at the top; capsule more or less pendent, usually 
short-pyriform, wide-mouthed, almost turbinate, exothecial 
cells mostly hexagonal and often broader than high; annulus 
none in our species; peristomes equal in length; teeth lanceo- 
late, finely papillose, not prominently bordered ; inner peristome 
yellowish, the basal membrane constituting one-half or more 
of its height ; segments split, cilia 2-3, well developed, weakly 
articulate; spores medium size; operculum medium size, quite 
convex, often apiculate. 

A genus of about 15 species, distributed over the whole 
earth, five of. these being in North America, one in our range. 

1. Mniobryum wahlenbergii [Weber and Mohr] New 

Combination. 

(A/, albicans Limpricht; Webera albicans Schimper: Hypuiim 

wahlenbergii Weber and Mohr). 

(Plate XV!IiJ 

Cespitose in soft, large, glaucous or whitish-green tufts: 
stems usually 2-6 cm. long, more or less chestnut-red, especial- 
ly in the older portion, slender, flexuous, branched and matted 
together with a brownish tomentum at base; leaves remote be- 
low, in the upper portion rather remote, about 2.5 mm. long, 
when dry somewhat shrunken but hardly twisted, spreading, 
widely ovate-lanceolate, at the base narrowed and somewhat 
decurrent, the margin plane and serrulate towards the obtusely 
acute apex; costa strong, reddish, ending a little below apex; 
leaf-cells rhombic-hexagonal, pellucid, about .015-.025 mm. 
wide, slightly narrower towards margin, tending to become 
inflated and rectangular at base but hardly distinctly so. the 
lowermost often reddish: seta erect-fiexuous. 2-4 cm. high, 
slender, yellowish to reddish-brown, abruptly hooked at the 
summit; capsule pendent, shortly widc-pyriform, about 2.5 
mm. long, reddish-brown when ripe, the neck short and wide, 
when dry and empty the capsule wide-mouthed ; annulus none ; 
peristome-teeth brownish-fellow, pellucid, strongly trabecu- 
late, the trabeculE often with oblique connections, the lamellcC 
and divisural indistinct, teeth lance-linear, papillo.'^e and sub- 
hyaline at apex; segments equal in length to teeth, narrow, 
carinately split, the cilia 2-4, sometimes more or less connected 
at apex, nearly as long as segments, papillose ; basal membrane 
nearly reaching middle of teeth; spores smoothish. rather thin- 
walled, about .018-.024 mm. ; oiierculum convex-apiculate ; 
exothecial cells irregularly (juadrate-hexagonal. yellowish- 
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pellucid, rather tliin-walied, 2-3 rows at mouth much smaller 
and darker: dioicous; antheridial flower terminal, discoid, the 
perigonial bracts wide-spreading: mature in our region in May. 
Almost a cosmopolitan in ditches, springs, or wet clay 
banks, etc. Rarely fruiting but rather common sterile. 

Allegheny : l-ern Hollow and Schenley Park, August, 

1905. O. E. J. 
Beaver : Near Reaver Falls, May 14. 1907. O. E. J. 

McKean : Springy places. Quintuple, May 17, 1895. 

D. A. B. (Figured). 
Westmoreland: Wet soil in niches of cliff. Saunders Sta- 
tion, June 21, 1907. O. E. J. and G. K. J. 

4. BRY U M [Dilleijlusl Schiniper. 

Mostly synoicous: paraphyses present, filiform: perennial, 
small, robust, rarely gregarious, usually more or less densely 
cespitose: stem upright to ascending, often red, branching be- 
low the inflorescence, radiculose; lower leaves remote, upper 
leaves tufted, mostly erect-spreading, concave, oval or ovate 
to lanceolate, or elliptic to spatulate, mostly acute, often nar- 
rowed and decurrent at base, mostly bordered, entire or 
toothed towards the apex; costa mostly strong, often excur- 
rent, projecting dorsally, provided with median guides; leaf- 
cells mostly rhombic- to rhomboid-hexagonal, the basal 
parenchymatous, quadrate to elongate-rectangular; perichatial 
leaves narrower and smaller inside: seta long, reddish to 
brown, hooked or arcuate at apex, capsule cernuous to pendent, 
rarely horizontal, the collum distinct, pyriform to cyUndric, 
rarely ovoid to globose, symmetric to slightly curved, the 
curve sometimes being entirely in the collum, phaneropore. 
annulus present, large-celled, pUiriseriate, revoluble; the two 
peristomes of nearly equal length, teeth confluent at their in- 
sertion, lanceolate to linear-subulate, often abruptly narrowed 
above the middle, yellowish to orange, often hyaline at apex 
and sometimes with a hyaline border, dorsally minutely papil- 
lose, trabeculs sometimes united by cross-partitions; seg- 
ments mostly free, basal membrane usually high, outwardly 
carinate, segments narrowly linear to lanceolate-subulate, split 
along the keel and more or less fenestrate or gaping, rarely 
entire: cilia filiform, rarely short or lacking, often appendicu- 
late ; spores .0I0-.050 mm.; operculum conic to convex-um- 
bonate or rarely quite apiculate. 

A large and difficult genus of about 850 species, of wide 
distribution; about 170 species in North America, of which 
there are 8 or 9 species in our range. 
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Key to the Species. 



b. Cosia vanishing below tb< 
b. Ccjsla percnrrei.l lo long-. 
Leaves long-dccnrrciit ; cosIa 



.1. r)i..ico... 


-. Z. B. pseudntriqufti 


Peristome-li 


tetli with tliy trahcculie tonnefted by various ci 


pariiiions. 




lYriMonio-t. 


L-efh ivilh Irabecute unconnected. 


1. Anl..icoii 


is; aiiiheriilia at ajiex of lateral innovations. 




h. fl. falU-scem. 


f. Di.iicous 


«■ 


f. SynoioK 


IS. h. 


Leaves ova 


le-lanetolatt with rhonilioirlal cells. 




/. H. racsfiliriuni. 


Leaves rmn 


uled H) wide-oTiovaic; cells shori-hesagonal. 




9. B. cafiilare. 


h. Leaves 


iion-clecnrrent; spores about .025 mm. 




5. B. itttcrmedittm. 


h. Leaves 


shortly decurrent: spores aliniit .010— .014 mm. 




4. B. ainiir 




extiirreiit. 5, B. wUrmcdiuiii. 




Ming a little above middle of leaf. 




8. B. arRcntcum. 



1. Bryum cemuuin |Hornschiicli] Bryologia Europasa. 
{B. pendulum Schimper: Cyuonloiihim ccniiinm Hedwiff). 
(Plate XVIll) 
Densely cesjiitose, usually darkish -^Teen : stems in our 
reffioii short, about 6-9 mm., erect, spar.sely liraiiched, matted 
below with a castaneoiis tomcntimi, stem reddish ; leaves ratiier 
lax, <-omewhat tufted, close, erect-spreadin;^, ovate-lanceolate, 
long-cuspidate-acuminate, more or less recurved on the bor- 
ders, reddish at base, usually obscurely denticulate at apex, 
when dry nf<id, shrunken and somewhat twisted ; costa stout, 
reddish, lonj^-excurrent ; leaf-cells ralher small, rhoniboidal to 
somewhat elongate above, at base thin-walled, rather in- 
flated, rectangular, at marg;in linear-l>rosenchymatous in 3—4 
rows, forniinjj: a strong; border : seta usnally 3-4 cm. long, slen- 
der, liexuoHS, lustrous, caslaneous ; capsule pendulous, elongate 
oval-pyriform, usually 4-5 mm. long, tapering below into a neck 
about 1.5 mm. long, brownish, hardly contracted below the 
mouth except when dried ])rematurel y ; annulus 2-3-seriate, 
revoluble; oi>ercnluni rather small, conic-apiculate; peristome- 
teeth linear-triangular, yellowish-itelhicid below, sub-hyaline 
and papillose above, strongly trabeculate and with prominent 
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oblitiite or vertical connections between the plates, the laniellx 
and divisurai indistinct, tiie inner peristome more or les? close- 
ly adherent to the teeth, the segments narrow, the cilia 2-3 
and rudimentary, the basal membrane about two-fifths the 
height of the teeth ; spores large, .024-.030 mm., yetlowish- 
pellucid, minutely roughened; exothecial celts incrassate, yel- 
lowish-pellucid, irregularly rounded-quadrate to hexajjonal. the 
upper four or five rows much smaller, rounded to transversely 
elongate, reddish-pellucid: synoicous: mature in June. 

On earth, rocks, walls, and decaying logs. Temperate 
regions and mountains of Europe. Algeria, .-\sia. and North 
.-\merica from Greenland to .Maska and south t<> the northern 
United States. Rare in our region. 

Allegheny ; Sloping shaly hillside, l-'ern llollow, Pitts- 
burgh, June 8, l!Xn. (i. K, J. (Figured). 

2. Bryum pseudotriquetrum [Hedwig, p. i>.] Schwaegrichen, 

{B. veiilricosum Dickson). 

This species is practically similar to Bryiim b'niium in every- 
thing except that it is dioicous. According to Dixon and Jame- 
son's Handbook the paler, more lax-leaved, and more fiaccid 
plants usually belong to B. bimum while the more rigid and com- 
pact specimens are fi. pseudoiriqncinun, — but this is not always 
the case. 

This species has much the same habitat and the same range 
as does B. bimum, but in our region seems to be rare. In Porter's 
Catalogue it is reported from Cresson. Cambria County, by 
James, and in the Carnegie Museum are si>ecimens from two lo- 
calities in McKean County which were distributed as this s])eL-ies, 
but which prove to be synoicous and typically B. biiiiiiiii. 

i. Bryum bimum [Schrebcr] Bridel. 
iMiiiiiiii bimum llridell. 
(Plate XIX) 
Rather loosely but deeply cespito^e and matted togellier 
with a chestnut-colored tomentum : ,^tems usually 3-6 cm. high, 
rather sparsely branching; leaves long-decurrent, 2-3. mm 
long, elliptic to oblong-lanceolate, shortly acuminate, the mar- 
gins revolute almost to apex, serrulate above; costa reddish, 
strong, jiercurrent to excurrent; leaf-cells rhomboid-hexagonal, 
the basal inflated-rectangular, the marginal in three or four 
rows linear-prosencbymatous and more or less yellowish- 
pellucid, forming a distinct border; leaves when dry more or 
less shrunken, twisted, and appressed: seta 2.,^-.^..^ cm. long, 
slender, flexuous, lustrous, castaneous; cai),'iule 3--^ mm. long, 
[lendulous. brown, sub-cylindric, tapering to a neck which is 
but slightly shorter than the rest of ca|>sule. slightly con- 
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stricted below the mouth when dry and emjity, Miiiietimes un- 
jiymmetricaily up-curved ; operculum broad, con vex-mamil late : 
anniilus large, revoluble; mouth deep chestnut, pellucid; peri- 
stome teeth linear-triangular, yellowish-pellucid below, sub- 
hyaline and papillose above, strongly trabeculate. lamellate, 
divisural zig-zag; basal membrane of inner peristome half the 
height of teeth, the segments a little shorter, hyaline, carinate- 
ly split, cilia 3, strongly appendiculate; spores yellowish, .014— 
.016 mm., minutely "punctulate" or granular: synoicous: ma- 
ture in July, 

On wet soil, rocks, or decaying wood, in swamps or other 
wet places. Cosmopolitan ;'in our region more common in the 
mountains and in the swampy glaciated region towards the 
northwestern corner of Pennsylvania. 

Allegheny : Wildwood, June 11. 1908. O. E, J. 
Cambria : Flinton. Julv 2i, 1908. and St. Lawrence. 

July 24. 1908, O. E. J. (Figtired). 
Center : Scotia, Barrens near town. September 22, 

190). O. E. J. 
Crawford : Pymatuning Swamp, Linesville, June 12. 

1908. and Hartstown, May 29-31, 1909. 
O. E. J. 
Erie : ]'resc|ue Isle, May 8-9 and September 20- 

22, 1906. O. E. J. 
Fayette : Ohio I^Ie. September 1-3. 1906. O. E. J, 

and G. K. J., and June 14. 1908. O. E. J. 
Indiana : James (Porter's Catalogue). 

McKean : Quintuple, June 13, 1897. I>. A. 11. 

4. Bryum affine (llridel) Lindberg. 
(B. cuspidahtm Schimper). 
(Plate XIX) 
Rather densely cespitose, becoming dark green : stem 
short, in ours usually 1-2 cm., occasionally longer, with slender 
innovations, somewhat matted with a brownish tomentum, 
dark brown; leaves rather numerous, somewhat clasping and 
shortly decurrent, the margins revolute to near the apex where 
the leaves are slenderly acuminate and more or less serrulate, 
the leaves ranging from oblong-lanceolate below to elongate 
ovate-lanceolate above and oit the branches; when dry the 
leaves are moderately shrunken and twisted; costa strong, 
reddish, long excurrent; leaf-cells rhomboid-hexagonal above, 
to thin-walled, reddish, and more or less inflated-rectangular at 
the base, the marginal in two to five rows of linear-prosenchy- 
matous more or less yellowish-pellucid cells forming a strongly 
marked border: seta slender, flexuous, lustrous-castaneous. 
about 2-4.,T cm. in height : capsule 3-4 mm. long, elongate 
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i)blong-pyrilorm, w itii a tapering neck a little shorter than the 
rest of the capsule, yellowish-brown, finally deep brown, when 
dry and empty constricted below the deeper-colored mouth, 
more or less pendulous; operculum wide, convex-mamillate ; 
annulus wide, revohible; peristome-teeth linear-trianj^ular, 
yellowish-pellucid below, sub-hyaline and papillose above, 
strongly trabeculate, lamellate, the zig-zag divisural usually 
faint ; basal membrane of inner peristome about half the length 
of the teeth, the segments carinately split, hyaline and papil- 
lose, a little shorter than the teeth, the three filiform ap- 
pendiculate ciha somewhat shorter than the segments; spores 
yellowish-pellucid, minutely roughened, usually about .010- 
.014 mm.; exothecial cells irregularly quadrate to rectangular- 
hexagonal, incrassate, three or four rows below the mouth be- 
ing much smaller, rounded- quad rate and retldish -pellucid ; 
synoicous: spores mature in summer. 

Allegheny : Sewickley, May 21, 1889, J. .\. S. ; Power's 

Run, May 4, I90,i. O. E. J. and G. E. K.; 

•Stoop's Ferry, May 20, 1907. O. E. J. 

and G. K. J. 

Erie : I'resque Isle, May 8-9, 1906. O. E. J. 

(Figured). 
Fayette : Laurelville. June 24. 1904. O. E. J. 

Lawrence : Stop 78, S. and X. C. W. R. R.. 1906. Miss 

Susan Gageby ; Gorge below Ellwood 
City. June 26. 1909. O. E. J. 
Somerset : Ursina. May 12, 1905. O.E.J. 

Westmoreland: Derry, .\ugust 10, 1904. Miss Katherine 
R. Holmes; Hillside, May 19, 1906. O. 
E.J. 
?. Bryum intennedium [Ludwig] Bridel. 
{Mtiium intermedium Ludwig; tVebera intermedia Schwaeg- 
richen ) . 

(Plate XIX) 
Densely cespitose, green, matted with dark-colored 
radicles: stems short, laterally branching by innovations, erect 
and with us uspally about 3-5 mm. high ; leaves tufted at apex 
of stem, erect-spreading, concave, oblong- to ovate-lanceolate, 
the margins recurved, almost entire, base sometimes reddish, 
only slightly decurrent, in our specimens about 1.5-2 mm, 
long, the costa excurrent into a long entire or denticulate 
acumen: leaf-cells rhomboidal above, thin- walled and rectangu- 
lar at base, the marginal in one to three series of linear- 
prosenchymatous cells forming a somewhat indistinct border, 
sometimes the middle cells merely narrow gradually towards 
the margin: seta in our specimens 1.5-3,0 cm. long, flexuous, 
slender, lustrous, castaneous; capsule about 3 mm. long, ellip- 
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lic-pyriform, tapering lielow into a neck almost as long as the 
rest of the capsule, brown, often somewhat imsymmetrio and 
incurved, scarcely constricted below mouth when dry and 
empty; mouth darker red or brown; annulus rather narrow, 
levoluble; peristome-teeth linear-lanceolate, yellowish-pellucid 
below, sub-hyaline and papillose above, strongly trabeciilate, 
lamellate and with faintly distinct divisural, inserted below the 
mouth; inner peristome with carinately gaping segments al- 
most as long as the teeth, cilia three, strongly appendiculate. 
considerably shorter than seijments; spores smootbish, yellow- 
ish-pellticid, about .024- .02/ mm. ; exothecial cells rectangular 
below, irregularly quadi'ate to hexagonal above, the three to 
five upper rows much smaller, rounded-quadrate, brownisb- 
pellucid. all incrassate; operculum conic, obtuse to a|>iculate: 
synoicous: mature in June and July. 

Crevices of walls and cliffs and on wet, sandy earth : 
Murope. Asia, North .\merica through Canada and to the 
northern United States. Not very common. 

Allegheny : Wet soil in crevices of cliff. Power's Run, 

.\\nil 18, 1906. O. E. j. (Figured). 

Beaver : On rotten log, P.eaver I'alls, May 11, 1W7. 

O. E. J. 

Cambria ; James. (Porter's Catalogue). 

McKean : On stump in swamp, Clarkdale Park. 

P.radford, June 20. 1897. D. A, B. 

6. Bryum pallescens [Schleicher] Schwaegrichen. 
(B. turbiiialiiiii Drummond). 
(Plate XIX) 
Sub-cespitose, yellowish-green : stems short, 4-9 mm.. 
sjjarsely branching, reddish, somewhat reddish-tomentose be- 
low, erect; leaves small and remote below, tufted above, ovate 
below to ovate- or linear-lanceolate above, non-decurrent to 
sub-decurrent, erect-spreading, when dry more or less shrunk- 
en, twisted, and appres.'jed, reddish at base, margins recurved, 
apex obscurely denticulate, cuspidate-acuminate; costa strong. 
reddish. long-excurrent ; leaf-cells rhomboid to elongate, thin- 
walled and rectangular at base, the margin wide and formed 
of several rows of linear-prosenchymatous incrassate cells: 
seta erect, slender, flexuous, lustrous-castaneous, in our speci- 
mens about 2 mm. long: capsule oblong-pyriforni, about two- 
fifths neck, horizontal to sub-pendulous, contracted below the 
mouth when dry, brown; annulus wide, revoluble; lid conic- 
apiculate; teeth of the peristome yellowish-pellucid, towards 
apex sub-hyaline and papillose, linear-triangular, strongly 
trabeculate, lamellae and divisural rather indistinct; segments 
of inner peristome slightly shorter, carinately split, cilia 3, 
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strongly appendiciilatc. slightly shorter than segments, basal 
menihrane one-half height of teeth ; s|>ores yellowish-pellucid. 
smooihish or minutely roughened, about .014— .016 mm.; 
exothecial cells incras.'iate. rectangularly quadrate or hexa- 
gonal, the upper three or four rows much sinaller and rounded 
to transversely elongate and darkly reddish-pellucid: gonio- 
autoicous. — antheridia in apex of the lateral innovations: ma- 
ture in May or June. 

In crevices of walls and sandstone rocks. Europe. .-Xsia, 
northern Africa, North America from Greenland to Uritish Co- 
lumbia and south to the northern United States. Rare in our 
region. 

Allegheny : On debris in rock-crevices along sand- 

stone cliff facing the .Allegheuv River at 
Power's Run. April 2». 1907.' (). 1-- J. 
{Figured). 

7. Bryum caespiticium [Linn^us] Hedwig. 
(Plate XX) 
Densely cespitose. yellowish-green : stems erect, rarely 
more than 1 cm. high with us, branching by lateral innovations, 
brownish-tomento.se below, reddish above; leaves remote and 
small below, the upper densely tufted, ovale to lanceolate or 
narrower within, concave, narrowly acuminate, borders re- 
curved, the apex slightly denticulate or sometimes entire, the 
base often reddish, the comal reaching 3-3-^X1 mm., when dry 
but little shrunken or twisted ; costa strong, reddish, long-ex- 
current; leaf-cells narrow-rhomboid, becoming larger and 
rectangular at base, the marginal in one to three rows of linear- 
prosenchymatous incrassate cells but not forming a very pro- 
nounced border: .set erect, slender. Rexuous, lustrous-castane- 
ous, about 2~i cm. long, rarely more; capsule oblong-pyriform. 
3-3..T mm. long, yellowish-brown to darker with age, the neck 
comprising almost one-half the capsule, horizontal to pendu- 
lous, sometimes unsymmetrically up-curved, constricted below 
the mouth whan dry and empty; the mouth darker colored; 
peristome-teeth yellowish-pellucid below, paler and minutely 
!>apillose above, linear-lanceolate; segments of inner peristome 
almost as Iqng, somewhat yellowish, carinately split and gap- 
ing, cilia as long as segments or almost so, strongly appendicu- 
late, basal membrane about two-fifths the height of teeth; 
spores about .012-.017 mm., smoothish, yellowish-pellucid; 
exothecial cells incrassate, rectangular below to irregularly 
'ii'adrate-hexagofial above, the upper three or four rows much 
smaller and rounded-quadrate to laterally elongate and 
colored; operculum usually orange-brownish, mamillate lo 
conic-apiculate r dioicous: mature in May to June or July. 
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A cosmopolitan common on earth in pastures, etc., also on 
dry banks, stones, walls, etc. 

AlleL'lieny : Vacant lot, Pittsburgh, May 31, 1905. O. 

E. J. 
Butler : bank of Buffalo Creek. West Winfield. 

May 26, 1906. O. E. J. 
Center : handy Barrens near Scotia, July 16, 1909. 

O. E. J. 
Clinton : Roadside, Lock Haven to Vilas, July 15, 

1908. O. E. J. 

Huntingdon ; Hillside near Birmingham, May 17, 1904, 
O. E. J. 

Mercer : West Branch, April 14, 1894, and along 

rotaininfj wall, foot of Cliff Street, Brad- 
ford. May 26, 1897. D. A. B. 

Westmoreland: Chestnut Ridge, above Hillside, May 23, 

1909. O. E. J. (Figured). 

8. Bryum argenteum [Linnaeus] Hedwig. 
(Plate XX) 
More or less densely cespitose, more or less whitish and 
silvery green: stems short, radiculose, with numerous lateral 
innovations; leaves closely imbricated, deeply concave and so 
numerous that the brandies are terete and julaceous, leaves 
small, about 1 mm. long, widely ovate or obovate, slightly or 
not at all decurrent, margins plane, entire, acute to long-acumi- 
nate, when dry silvery shining and hardly altered in shape; 
costa thin, wide, disappearing in upper third of leaf; leaf-cells 
rhomboid-hexagonal above, below rectangular, all somewhat 
pellucid and incrassate, the lower half of the leaf more or 
less chloropbyllose, the upper naif colo.less: seta slender, lus- 
trous, usually chestnut-colored below, pale above, often dark 
when old, flexuous, 1-1.5 cm. long; capsule about 2 mm. long, 
oblong, the neck short and hardly tapering, by a quick turn at 
the apex of the seta pendent and often touching the seta at 
its wider part, somewhat constricted below the mouth when 
dry and empty, dark brown when old ; annulus-wide. revoluble ; 
peristome-teeth linear lanceolate, yellowish-pellucid, hyaline at 
apex, traheculate, lamellate, divisural zigzag; segments nearly 
as long, carinately split and gaping, faintly yellowish-pellucid, 
cilia as long as segments, three in number, appendiculate, basal 
membrane half as high as teeth; exothecial cells quadrate to 
hexagonal, densely incrassate and orange-pellucid, the upper 
eight to ten rows smaller, less densely incrassate, rounded- 
quadrate to laterally elongate; operculum convex, apjculate, 
orange; spores .010--.014 mm., smoothish, yellowish-pellucid: 
dioicous: mature in October to November. 
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Cosmopolitan, common on dry earth, crevices of brick 
pavements and walls, soil-covered rocks, etc. 

Allegheny : Brick pavement, Pittsburgh, October 12, 

1907, Carnot. October 11. 1908, and on old 
camp-site, Wildwood Hollow, Xovember 

19, 1908. O. E. J. 

Beaver : Roadside, near Smith's Ferry, October 1, 

1910. O. E. J. 
Crawford : Linesville, May 12, 1908. O. E. J. 

Erie : On sand-plaiil, Presque Isle, September 

20, 1906. O. E. J. 

Fayette : Cheat Haven, September 3-6, 1910. O. 

E.J. 
Huntingdon ; Near Union Furnace. July 21, 1908. O. 

E. J. 
McKean : Bennett Brook, March 4, 1894. D. A. B. 

Westmoreland: Saunders, June 21, 1907. O. E. J. and G. 

K. J. ; Mellon's summer home. Laurel Hill 

Mts.. New Florence, September 8-1 1, 1907. 

O. E. J. (Figured). 

9. Brjnim capiUare {Linnaeus] Hedwig. 

(Mnium capiliare Linnaeus). 

(Plate XX) 

Rather densely cespitose, soft, light green: stems low, in 
our specimen about 5 mm. high, reddish below, radiculose at 
base, erect, rather stout, sometimes branching at base: leaves 
rather dense, spreading, not forming a very distinct comal 
tuft, soft, widely obovate-spatulate or rounded with a narrow- 
ly oblong base, the apex abruptly acuminate, margins plane; 
costa rather wide, reddish at base, in the lower leaves and 
younger plants ending below the apex but in upper leaves of 
older plants excurrent-acuminate to piliferous ; leaf-cells rhom- 
boid-hexagonal, thin-walled, the marginal in one to several 
rows elongated and narrow, forming a rather indistinct border, 
the upper marginal projecting to form low denticulations, the 
basal parenchymatous, rectangular, those near the £osta in 
the middle of the leaf more or less inflated: seta rather long; 
capsule rather large (about 5 mm.) with a distinct neck com- 
prising about one-third the length of the capsule, which is sub- 
cylindric, usually symmetric, horizontal to sub-pendulous, red- 
dish to chestnut-color; operculum conic-apiculate, reddish- 
orange ; peristome large, reddish : typically dioicous : mature in 
July or August. 

On leaf-mould and loamy soil in woods, often on bases 
of trees and on ledges,— almost cosmopolitan. 
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McKean : guintuple, July 15, \S')6. D. A. I!. (Fi^-- 

II red). 

Washington : Linn and Simonton. {Porter's Cataloj;ue). 
5. RHODOBRYUM ( Schimper) Hampe. 

Dioicous or rarely polyoicoiis: very robust plants of 
,l/MiHHi-Hke aspect, gregarious to loosely cespitose: stem 
ascending from subterranean rhizonie-like stolons; lower 
leaves remote, mostly scale-like and imbricated, comal leaves 
large, spatulate, bordered, sharply doubly serrate above, form- 
ing terminal rosettes; costa broad, narrowing above and dis- 
a|>pearing just below apex in most species; leaf-cells rhombic- 
to elongate-hexagonal, at the base elongate-rectangular; 
perichartial leaves smaller, lanceolate, loug-acuminate: seta 
single or in twos or threes, elongate, brownish, more or less 
hooked at apex; capsule horizontal to pendent, oblong-cylin- 
dric, slightly arcuate, collum short ; annuhis broad and revolu- 
ble or narrow and decidumis in pieces; peristome-teeth con- 
fluent at their insertion, lanceolate to linear-subulate, yellow- 
ish- to reddish-brown, hyaline above, somewhat bordered, and 
finely papillose; segments free, yellowish, broadly lance-subu- 
late, fenestrate to s^pi^g along the keel ; basal membrane 
high and carinate outwaids; cilia filiform, long-appendiculate ; 
spores .014- .034 mm.; operculum convex-apiculate. 

.\ widely distributed genus of over 50 species: 7 species 
occur in Xorth America, one being in our range.* 

t. Rhodobryum ontariense (Kindlie^) Paris. 
{R. roscum Lesquereux and James, Manual, j^, not R. rosfuiii 

[Weis] Schimper*; Bryuin oiiiaricitsc Kindlterg). 
(Plate XX) 

Gregarious to loosely cespitose, deep green : stems erect 
from long creeping rhizome-like stolons, 2-5 cm. high, stout, 
with minute appressed bract-like leaves up to the summit, 
where the leaves suddenly enlarge to form a conspicuous 
rosette about 1 cm. across; comal leaves numerous, obovate- 
spatulate from a narrow base, the apex suddenly narrowed 
and acuminate and more or less twisted, the margin rcvolute 
for about three-fourths the length of the leaf and in the upper 
part prominently sharply spinulose-dentate ; costa strong, 
mostly plainly excurrent; leaf-cells rather" large, elongate- 
hexagonal, the walls medium, towards the base larger, thinner- 
vailed, more or less hyaline, rectangular: seta 1-3 to a 
periohatium, erect, lustrous, castaneous, 2-4 cm. long: capsule 
l>ale brownish, oblong-cylindrical, about 4-5 mm. long, in- 
'R. roseum [Weis] Sdiimper differs in having the casta ceasing below 
the apex; evidently does not occur in our region, perhaps not at all in 
northeastern United States. 
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curved, somewhat constricted below the mouth when empty, 
at the base having a narrow incurved coUum about one-third 
ihe length of the rest of the capsule, the capsule horizontal to 
sub-pendulous; peristome-teeth large, linear-lanceolate, nar- 
rowly boidered. yellowish, hyaline and papillose above, 
strongly trabeculate, lamellate with distinct divisural; seg- 
ments about four-fifths as long, -carinately split and gaping; 
cilia 3. about as long as segments, strongly appendiculate ; 
basal membrane about two-fifths the height of teeth ; spores 
yellowish, minutely roughened, about .014- .018 mm.; opercu- 
lum convex-apiculate ; exothecial cells incrassate, rectangular 
to irregularly rounded, towards the mouth in several rows very 
much smaller, very strongly incrassate and darker; dioicous: 
mature in September and October. 

On rotten logs and rich humus in woods, sometimes on 
stones. Southeastern Canada and northeastern United States. 
Not uncommon in our region, but rarely found in fruit. 

Allegheny : Moon Township, 1889. J. A. S. (FiguredV 

Cambria : Flinton, July 24, 1908. O. E. J, 

Crawford : Linesville, Pymatuning Swamp, June 11- 

12. 1907. O. E. J. 

Fayette : Ohio Pyle. September 1-3, 1907. O. E. J. 

and G. K. J.; May 30-31. 1908. O. E. J. 

McKean : Toad Hollow, Bradford, November 26. 

1896. D. A. B. 

Somerset : Allegheny Mountain, August 11, 1876, 

B. H. Patterson. 

Washington : Hanlin, May 21, 1908. O. E. J. 
Family XV. MNIACEAE 

Synoicous or dioicous, rarely autoicous : male flowers disk- 
like with club-shaped paraphyses: female flowers bud-like with 
filiform paraphyses: mostly robust, cespitose: stem with a 
central strand, radiculose below, mostly erect, frequently 
stoloniferous ; comal leaves large and mostly spreading in a 
terminal rosette, lower and stoloniferous leaves smaller and 
somewhat dissimilar : costa strong, broad at base, tapering 
upwards and ending below or in the apex, rarely toothed 
dorsally ; cells parenchymatous, mostly hexagonal or rounded, 
smooth, uniform in size or gradually smaller towards the mar- 
gin; perichaetia! leaves erect, much smaller in size, non-mar- 
gined, costate: seta long. stifT, smooth, mostly shortly hooked 
above; capsule mostly cernuous or pendent, rarely erect, 
symmetric, oblong-ovoid to cylindric. rarely globose, some- 
times arcuate, collum short; annutus mostly biseriate and 
revoluble; peristome double and mostly complete as in Bryum; 
spores mostly large; operculum convex to obliquely rostrate; 
calyptra cucullate, narrow, mostly fugacious, smooth. 
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Distributed over the whole earth, most abundant in damp 
woods and swamps, on earth, bark of trees, or rocks, in the 
temperate zones. Five genera, of which but one occurs in our 
regicin. 

I. MNWM Linnaeus, Hedwig. 
Synoicous or dioicous, rarely antoicous: mostly robust, 
cespitose in bright green to dark green or later brownish tufts ; 
stem erect, often stoloniferous, often bearing creeping fiagelli- 
form branches; leaves bract-Hke and remote below, increasing 
npwards to the terminal rosette, broadly ovate, obovate, or 
oblong, to spatulate from a narrow decurrent base, when dry 
contorted to crispate, when wet erect-spreading to recurved, 
mostly with a border of 1-3 layers of elongate iirosenchy- 
matous colored cells, each layer of the border usually sharply 
serrate ; costa stout ; cells rounded to hexagonal, often col- 
lenchymatous and punctate, uniform or smaller towards the 
margin: seta single or clustered, long; capsule cernuous to 
pendent, rarely erect, mostly oblong-ovoid, rarely arcuate; 
exothecial cells rounded, annulus revoluble; teeth strong, sepa- 
rate at base, greenish-yellow to reddish-brown, more or less 
papillose, the zigzag divisural line distinct, the dorsal plates 
low, the trabecule numerous, often united by sporadic cross- 
walls; inner peristome mostly yellowish-red, the basal mem- 
brane half-way to the apex and sometimes perforate ; seg- 
ments usually as long as the teeth, lanceolate, mostly abrupt- 
ly subulate, usually fenestrate and finally gaping: cilia com- 
plete, mostly articulate; spores .016- .048 mm.; operculum con- 
vex to conic and rostrate ; calyptra narrowly cucullate. 

About 90 species, cosmopolitan, on various sub-strata, 
usually in moist or shaded situations; 32 species occurring in 
North America, about II species in our range. 

Key to the Species. 
a. Leaves not distinctly bordered. b. 

a. Leaves distinctly bordered. c. 

b. Margin with a single series of Ion irregular teeth in the upper 

half; cells incrassate. 9. M. stellare, 

b. Margin not distinctLy toothed; cells thin-walled. 

II. M. dndidioidi-s. 
c. Leaves with entire or almost entire margin. 
d. 
g- 
ies of cells only. 

11, .W, cinclidioidi's. 
Border of 2-4 series of cells in several layers. 



t. On siones: leaves usually niitiutely apiculate and percurrently 

D.Q:K<:<:,y/ Google 
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costate. iO., M. punctalum. 

f. In swamps; leave.-, not usually aptciiiale and costa not usually 
reaching apex: often very large. 10. W. pnnct. var. f latum. 

Leaves serrate with a single row of teeth, h. 
Leaves serrate n-ith a double row of teeth. 

k. 
h. Leaves serrate only iit Hpper two-thirds. 

6. A/, cuspidaium. 
h. Leaves serrate to the base or very nearly so. 



j. Leaf apex bluntly rounded, abruptly apiculate. 

S. M. rostralHm. 
j. Leaf apex more or less acute and cuspidate. 

7. M. medium. 
k. Leaves lanceolate: costa incomplete, dorsally toothed. 

1. M. komum. 

k. Leaves wider than lanceolate: costa usually complete in upper 

leaves at least. I. 

1. Costa toothed dorsally. tn. 

L Costa not toothed dorsally. n. 

m. Cells not collenchymatous. about .014-.018 mm. 

2. M. orlliorrhynrhuin. 
TO. {.'cll-s collenchymatous, about .020-,030 mm. in diameter. 

M. lycopodioides* 
n. Cells rounded and strongly collenchymatous. 

3. M. terratum. 
n. Cells angled and not collenchymatous. 4. M. spinuhsutn. 

1. Mnium hornum Linnxus, Hedwig. 
(Astrophyllti)n Iwrtnim Lindberg). 
A rolniiit species in detise tufts, with erect unbranched 
stems and terminal rosettes of leaves which reach a lengfth of 
S-S mm. but are oblon};- to narrowly elliptic-lanceolate, acute, 
sharply apiculate, alt leaves with a reddish, thickened border, 
sharply doubly spinosely serrate in the upper half; the costa 
etidin;; below the apex and spiiiose dorsally above; leaf-cells 
incrassate. angular, not very regularly seriate, rather small: 
seta solitary, long; capsule subpendulous, linally horizontal, 
ovate-cUiptic and tapering to a distinct neck, when old pale 
yellowish witii a red mouth; operculum conic-apiculate : 
dioicous. the antheridtal flowers being disc-like. The leaves 
are proportionally narrower than the other species of the 
!.;enus and the calyptra often remains for a time clasping the 
seta Just below the capsule, mature in April to May. 

In shaded, swampy or springy places and banks of streams: 
Europe, Algeria, Japan, North America from Newfoundland 
•-V/diujii lycopodinidcs (Hooker) Schwaegrichen, as reported from 
Blair and Elk Counties in our region (Porter's Catalogtie), is probably 
synonymons with .VfniHm pseudo-iycopodioides C. MueHer and Kindberg, 
which a^ars to be h.irdy separable from Mnium orthorrhyncbum (Bridel) 
Br>-ologia Eiiropsea. 
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to Georgia and west to Wyoming. (Lesquereux and James in 
their manual say: "More generally on (|iiartz or schistose 
rocks.") Although frequently reported from the eastern part 
of Pennsylvania, the only re|)ort of this species in our region 

Cambria : James. (Porter's Catalogue). 

2. Mnium orthontiynchum (Bridet) Bryologia Europfea. 
{Aslrophyllum orlhorrhynchtim Lindberg). 

Quite similar to M. serralum but the leaf-cells only about 
.015-.018 mm.; densely tufted; leaves close, oblong- lanceolate, 
doubly .s pi nose-serrate from below the middle; costa usually 
ending in the apiculation, toothed dorsally above; leaf-cells 
angular, hexagonal to quadrate, incrassate, non-collenchyma- 
tous: seta solitary, red; capsule elHptic-oblong, tapering into 
the neck, straight and more or less horizontal, brownish; 
operculum shortly rostrate: dioicous, anthcridial flower dis- 
coid. Mature in late summer. 

On moist rocks, usually calcareous, along cool shaded 
ravines and streams: Europe, Asia, North America from 
Greenland to British Columbia south to Colorado, Montana, 
Xew York, and Pennsylvania. In our region one report: 

Blair : Porter, (Porter's Catalogue). 

3. Mnium serratum Schradcr, Schwaegrichen. 
(M. marginatum Bezuvois ; Astrophylhtm marginatum Lindberg) 
(Plate XXI) 

Loosely cespitose in soft tufts, rather dark green : stems 
and lower leaves often deep reddish tinged, stems slender, 
rather short, usually 1.5-3 cm. in our s|)ecimens. simple or 
branched below with erect branches; leaves rather remote, 
strongly decurrent, the lower ovate-lanceolate, the upper ob- 
long spatulate-lanceolate, alt acute and apiculate, the strong 
red border sharply doubly serrate, the leaves when dry more 
or less twisted but hardly crispate; costa in upper leaves con- 
fJuent with the border in the apiculus but in the middle and 
lower leaves and often even the upper leaves of sterile shoots 
the costa ends below the apex, not spinose : leaf-cells from 
.02O-.030 mm. in diameter, irregularly rounded, somewhat 
incrassate, strongly collenchymatous, the basal elongate: seta 
mostly single; capsule horizontal, yellowish to brown, oval- 
oblong, tapering at neck; peristome yellow or sometimes 
brown, inserted, the teeth lance-linear, pellucid yellowish- 
brown, papillose above, strongly trabeculate, divisural faint; 
segments a little shorter than teeth, papillose above, slender, 
cilia 3 (2), the basal membrane reaching somewhat above the 
middle; spores, smooth, rounded, about .025-.030 mm,; oper- 
<;ulum stoutly short -rostrate : synoicous: mature in spring. 
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Usually near streams on shaded banks or in crevices of 
rocks where moist, in Europe, northern Asia, and, in \orth 
America, from Anticosti to Alaska and south to northern 
United Sutes. 

Allegheny : Schenley Park, Pittsburgh, September 15, 

1905. O. E. J. 

MeKean : Hawkins and Quintuple, August 2. 1895. 

D. A. B. (Figured). 

Washington : On shale cliff in narrow ravine, Hanlin, 
May 21. 1908, and N. Branch Maple 
Creek. Charleroi, April 24, 1908. O. E. J. 
4. Mnium spinulosum Kryologia Europsea. 

Similar in many respects to Milium serratiint, the leaves 
obovate to spatulate at the apex of the stem, clustered above, 
ilecurrent, acute, sharply doubly serrate on the thickened red- 
dish border in the upper two-thirds; costa percurrent, not 
dorsally toothed, often ending below the apex in the lower 
and middle leaves; leaf-cells about .020-.030 mm., angled hexa- 
gonal, or below rectangular, incrassate, non-collenchymatous; 
synoicous: sporophytes either single or chistered ; seta erect; 
capsule horizontal or inclined, ovate-oblong, light yellowish, 
the peristome forming a prominent red border at the mouth; 
operculum rostrate. ^ijm.<hc*-v*ji 

On the ground in evergreen woods, usually in mountain- 
ous or hilly regions. Europe and northern North .\merica, 
from Xova Scotia to Alaska and south to the northermost 
United States. It is reported from eastern Pennsylvania and 
from Ohio but not yet from our region. 

5. Mnium rostratum Schrader, Schwaegrichen. 
(Astrophylluiii rostratum Lindberg). 

Large, loosely cespitose, stoloniferous : stems erect, short, 
the sterile shoots creeping or arched ; leaves broadly oblong 
or slightly obovate, rounded at both ends, tapering but little 
at base, at the apex very broadly rounded or almost truncate, 
short apiculate, the border strong, brownish, serrate in the 
upper half with a single row of short obtuse or almost obsolete 
teeth ; the comal leaves large, up to 5 mm. long, those of the 
sterile shoots complanate-two-ranked ; costa excurrent in the 
short apiculus; leaf-cells incrassate, collenchymatous, about 
.025-.030 mm., rounded-hexagonal, not radiating in rows from 
the costa as in affiiic var. rugicuin, which in the sterile condi- 
tion it closely resembles; capsules usually 1-3, clustered, sub- 
pendulous to horizontal, yellowish, operculum long rostrate; 
peristome-teeth yellowish, the inner peristome orange: synoi- 
cous : mature in spring. 

On wet rocks and earth in woods: almost cosmopolitan 
in the temperate zones, in North America from central and 

L;.g,l,zetoyGoO^^IC 



162 A MANUAL OF MOSSES 

southet-n Canada south to Virginia, Pennsylvania, Ohio, iMon- 
tana and Oregon. 

All Pennsylvania specimens in the Carnegie Museum Her- 
barium which were labeled M. rostratum are non-coIlenchynM|tous 
and the teaf-celts are definitely arranged in series radiating 
from the costa. The species is reported from our region as 
follows : 

Cambria : James. (Porter's Catalogue). 

Lycoming : McKimm. (Porter's Catalogue), 

6. Mnium cuspidatum Linnaeus, Hedwt^. 

{Mmuiii syk'alicum Lindberg), 

(Plate XXI) 

Loosely cespitose in lar^e light to dark patches: stems 
branching with sterile shoots prostrate or sub-erect, in our 
specimens usually about 1.5-3 cm, high, reddish, radiculose be- 
low; leaves decurrent, oblong-oval, acute, the upper tending to 
obovate. those on the branches more rounded or oval, all 
shortly cuspidate and serrate in the upper half or two-thirds 
with a single row of short one-celled teeth, occasionally some 
teeth two-celled, the border of 3-5 rows of incrassate. linear, 
yellowish-pellucid cells; costa confluent with the border in the 
aptculate apex or ending a little below the apex; leaf-cells 
about .02O-.025 mm., incrassate, somewhat collenchymatoHS, 
hexagonal to somewhat rounded, the basal tending to rec- 
tangular: seta solitary, pale yellowish or brownish, erect; 
capsule pale yellowish or brownish, sub-pendulous, oblong- 
oval, rather abruptly narrowing to the seta, the base and 
mouth brown; operculum conic-obtuse; teeth yellow, lance- 
linear, papillose above, divisural indistinct; inner peristome a 
little shorter, the basal membrane extending to the middle 
or a little above, the basal part of the segments more or less 
irregularly fenestrate with rounded holes, the upper part of 
the segments hnally gaping or breaking apart; cilia three, 
linear, somewhat appendiculate. the inner peristome brownish- 
pellucid, the tips of the segments and the cilia being paler and 
papillose; spores rounded, faintly papillose, yellowish, about 
.030 mm. in diameter : synoicous, mature in May. 

In moist woods on earth, stones, rotten logs, etc. Common 
and widely distributed over the temperate parts of Europe, 
Asia, and of North America. 

Allegheny : Moon Township, .April, and May 18, 
1902. J. A. S.; Power's Run. April 28. 

1907, and Schenley Park. Pittsburgh, 
May 29, 1907. O. E. J, and G. K. J. ; 
Aspinwall, April 9. 1905; October 25, 

1908, Fern Hollow. Januarv 21, 1906. 
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Library. April 29, 1906, Power's Run, 
May 18. 1907, and April 16, 1910, Brush 
Creek. April 26. 1908. Montrose. Sep- 
tember 21, 1905. O. E. J. 

: Heaver Falls, ilay 11. 1907. O. E. J. 

: Winfield Junction, June 7, 1902. J. A. 
S.; Crider's Corners, April 26, 1908. O. 
E. J. 

: Pymatuning Swamp, Linesville, May 18. 

1905. June 12, 1905, and May 12. 1908. 
O. E. J.; Near Mud Lake, Hartstown. 
May 29-31, 1909. O. E. J. and G. K. J. 

: Presque Isle, on leaf mould in oak woods. 
May 8-9. 1906. O. E. J. 

: Ohio Pyle. May 12, 1905. May 30, 1908. 
(Figured), and June 13, 1908. O. E. 
J.; Cheat Haven. September 3-6. 1910. O. 
E. J. and G. K. J. 

: Birmingham. May 17, 1904. O. E. J. 

: Slipperv Rock Creek, above Wiirtemberg, 
Octobe'r 16. 1910. O. E. J. and G. K. 
J.; Slippery Rock. 1906. Miss Susan 
Gageby. 

: Houston Junction, July 12, 1902. J. A. S. 

: Bennett Brook, April 7, 1893, and May 8, 
1897. West Branch, April 7, 1893, Quin- 
tuple. June 15, 1896. D. A. B. 

: Ursina. May 12. 1895. O. E. J. 

: Three miles south of Library. April 22. 

1906. North Branch Maple Creek. Char- 
leroi. April 24. 1908. Hanlin. May 21, 
1908. O. E. J. 

7. Mnium medium Bryologia Europrea. 
(Astropliylhim medium Lindherg). 
(Plate XXI) 
Widely and rather luosely cespitose. large, light to dark 
green : stems erect, up to 5 cm. in our specimens, branching 
at the base, densely covered with a brown felted tomentum. 
sterile shoots long and i>rostrate or ascending: leaves distant, 
little shriveled when dry, ovate to oblong, somewhat narrowed 
and slightly decurrent at base, rather obtuse at apex, cuspi- 
date, narrowly margined all around, sharply serrate from near 
the base with mainly one-celled teeth, the comal leaves rosu- 
late. and up to 5x15 mm.; costa reddish, strong, excurrent 
cuspidate; leaf-cells large, rounded above to elliptic-hexagonal 
towards base, the margin consisting of about two rows of 
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linear, much incrassate, more or less colored cells, the laminal 
cells all incrassate and collencliyniatoiis; synoicons: capsules 
clustered, occasionally single, on erect stout setae, pendent, 
oblong; operculum convex, rostrate-apiculate: mature in May. 
Mostly on wet rocks and sliaded damp earth and logs; 
cooler Europe and Asia, and, in Xorth America, from Green- 
land to Alaska and south to New Jersey, Pennsylvania, Min- 
nesota, Idaho to California. 

In Pennsylvania found only in Monroe County and: 
McKean : On leaf-mold, etc., at headwaters oi 

Marilla Brook in wet. springy places, Sep- 
tember 24, 1894 (Figured), West Branch 
Swamp, May 26, 189,t, Bradford, Novem- 
ber 2, 1898.' All D. A. B. 

8. Mnium affine Blandow, Schwaegrichen. 
(AsirophyUum cnspidatnm Lindberg). 
As Grout points out in his "Mosses with Hand-lens and 
Microscope," the true Milium affine Blandow is rare in eastern 
United States, and it apparently has not jet been found in Penn- 
sylvania. It has the capsules usually clustered. 2-4 together, 
and the teeth of the leaves shorter than in the variety cilioTe. Its 
general range is Europe, Asia, and North America sonth to New 
Jersey, West Virginia, and Washington. 

&a. Mnium affine var. ciliare ((.Jreville) C. Mueller, 
{Astrophythim ciUare Lindberg: Bryuiii ciliare Greville). 

(Plate XXin 
Moderately large, loosely cespitose, pale to dark green 
with age: stems erect, usually about 3 cm. high, reddish- 
brown, rather stout, radiculose below, with long, slender sterile 
shoots which are prostrate or arched; stem-feaves ovale, vary- 
ing to oblong-elliptic or at the aj)ex rosulate and obovate to 
narrow .spatulate, somewhat acute, apiculate, up 6-10 mm. 
long, decurrent. margined, serrate down to the narrowed base 
with long slender teeth of 2-4 cells; costa excurrent-apiculate, 
strong; leaf-cells large. .020-.a40(-.070) mm. in diameter, 
angled, somewhat incrassate. hexagonal to irregularly some- 
what elongate rectangular, especially towards the base, hardly 
collenchymatous, marginal cells prosenchymatous-linear and 
cartilaginous pellucid, often yellowish to reddish: seta single, 
erect flexuous, strong, reddish, about 2.5 cm. long; capsule 
pendent, elliptic-oblong, about 4 mm. long, narrowed to a 
short darker colored neck, yellowish-brown ; lid conic-apicu- 
late; peristome-teeth pale pellucid, strongly trabeculate, the 
divisural rather faint, finely papillose above; inner peristome 
brownish pellucid, the basal membrane reaching about half- 
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way, non-(eiiestrate, the sej;meiits and usually three cilia finely 
papillose above and often exceeding the teeth ; spores round, 
yellowish-pellucid, finely papillose, about .028-.030 mm.; dioi- 
cous; antheridial flower terminal-discoid; mature in May. 

On rocks and soil in swamps and moist woods, .Asia, Eu- 
rope, and in \orth .America through southern Canada south 
to Georgia, I-ouisiana, Missouri, Alontana, and California. 
Crawford : (^n rotten stump in swampy woods, 

Linesville. June 12, 1907. O. E. J. 
Fayette ; Ohio Pyle, September 1-3, 1906. O. E. 

J. and G. K. j. (Figured). 
McKean : l.angmade. -May 29, 1898. and Bolivar 

Run. September 11. 1898. D. A. I'.. ( Fig- 
ured, as to fruit). 
Washington : Washington, Linn and Simonton. ( Por- 
ter's Catalogue). 
Westmoreland; "Rachelwood." New Florence. September 
8-11, 1907. O. E. J. 

8fr. Mnium afiine var. rugicum (Laurar) Dryolo^ia Europsea. 
(Astropkyllttin rugiciiin Lindberg). 
(Plate XXII) 
Darker green than true affine, almost blackish : stems short, 
usually simple ; leaves oblong to broadly oval or sub-orbicular, the 
apex blunt and rounded with an apiculation or almost entire, the 
margin little or not at all serrate : capsule much as in affine var, 
ciliare but usually smaller. The leaves often very closely resemble 
those of M. roslralnm but Grout says the leaf-cells have thinner 
walls in rugicum and also radiate in more or less definite scries 
from the costa, while in rostrattim the thick-walled cells arc ir- 
regularly arranged, or at least not in radiating series. 

In cool, shaded ravines and swamps ; Europe, and. in North 
America, from Greenland to .Maska and locally south to 
Louisiana and Colorado. 

Allegheny : Power's Run. April 18, 1906. and June 
17. 1909. O. E. J.; Wildwood Hollow. 
March 29, 1908. and Coraopolis, Septem- 
ber 14, 1905. O. E. J. and fl. E. K. All 
sterile. 
Beaver : Heaver Falls, May 11, 1907. O. E. J. 

Sterile. 
Fayette : Cheat Haven. September 3-6, 1910. O. 

E. J. and G. K. J. (Figured). Ohio Pyle. 
September 1-3. 1907. O. E. J. and G. K_ 
J. ( Both sterile.) 
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9. Mnium stellare [Reiclienbach] lledwt^. 

(Plate XXII) 
Densely ccspitose, soft, deep or bluish-green: stems erect, 
usually 1-3 cm. high, branching at base ; leaves gradually larg- 
er above, eiliptic-oblong. to suborbicular below, slightly de- 
current, rounded and acute at apex to obtuse-apiculate, non- 
bordered, the upper part of the leaf obtusely irregularly short 
serrate; costa thin, ending considerably below the apex, 
smooth on back ; leaf-cells incrassate, angular, irregular to 
hexagonal or sub<|uadrate, fairly uniform in size, about .020- 
.030 mm,; seta solitary; capsule horizontal to inclined, ob- 
long; lid conic-convex; peristome yellowish: dioJcous; anther- 
idial flower discoid: mature in summer. 

At the base of trees or on rocks in swampy woods in tem- 
perate Europe, Asia, and North America, through lower 
Canada and northern United States. This species rarely fruite 
and all specimens from Pennsylvania thus far have been sterile. 
Alleghenj' : I'nder side of rocks in crevices. Fern Hol- 

low. I'ittsburgh, March 9, 1908. O. E. j. 
McKean : Rutherford Run, March 12, 1894. and 

Quintuple. .September 9, 1894, and No- 
vember U, 1896. D. A. R. 
Washington : North >!raiich of Maple Creek, above 
Charleroi, April 24, 1908. O. E. J. (Fig- 
ured). 

10. Mnium punctatum ll-innaeus] Hedwig. 

(Plate XXIII) 
Rather large, dark green, erect, loosely tufted, 1-3 inches 
high: stems rigid, dark, densely tomentose nearly to the apex: 
dioicous; leaves remote, forming at the apex a rosette and 
largest there, spreading, the lower smaller, rounded-ovate, the 
terminal abont 4-5x6-9 mm., broadly obovate, all narrowed 
to a few cells at the base, entire, apex usually apiculate, often 
somewhat emarginate-apiculate, bordered by a cartilaginous- 
thickened purplish-brown-pellucid rim of about 2-5 rows of 
elongate incrassate cells; costa strong, usually terminating or 
percurrent in the apiculus. or sometimes ceasing just below 
the apex; median cells rounded- to elongate- hexagonal, about 
.030-.040X.050-.085 mm., incrassate. the basal rather larger, 
rectangular, slightly inflated, the apical smaller, irregularly 
angular: seta 2-3 cm. long, erect, flexuous. purplish-brown, 
rather lustrous; capsule sub-pendulous, oval-oblong, yellowish 
to brown when old, finally when dry somewhat sulcate; oper- 
culum conic, acutely rostrate: peristome-teeth yellowish- 
brown, pellucid, papillose, trabeculate; segments nearly as 
high, brownish-pellucid, finely papillose, the basal membrane 
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reaching to one-tliird the height, cilia usually three, sli|,'htly 
shorter than segmeiits: spores smooihish, round, about .038- 
.033 mm.; fruiting in spring rather early (April), and some- 
time'; with two or tiirce capsules to a plant. 

On soil in damp woods, ravines, swamps, etc. Rather 
common. Europe, Asia, all North America down to middle 
United States. 

Allegheny : Schenley Park, Pittsburgh. June 7, 1904. 

O. E. J.; Wildwood Hollow, March 2<J, 
I'X)8. O. E. J. and G. K. J. 
Elk : McMinn. (Porters Catalogue). 

Huntingdon : Porter. (Porter's Catalogue). 
Lawrence : Rock Point, October 15, 1910. O. E. J. 

and G. K. J. 
McKean : Gates Hollow, May 3, 18%, D. A. B. 

Mercer : Houston Junction, July 12, VX)2. J. A. S. 

Westmoreland: Shades, above Blackburn, March 25, 1910. 
O. E.J. (Figured). 
\0a. Mnium punctatum var. datum Schimper. 
(Plate XXIII) 
This variety differs typically from true punclaium in that it 
grows in muddy shaded places and swamps, is much larger, — 
in our specimens reaching a height of 7 or 8 cm. and with 
leaves up to 10 or 11 mm. long, the leaves are rounded and 
usually non-apiculate at apex, the border consisting of usually 
but one layer of cells, and the costa ending below the apex. 

In swamps and muddy shaded places: Europe, Asia, and, in 
\orth America, from the Arclic regions .south to Virginia, Michi- 
gan, and Idaho. In Pennsylvania most of the specimens of piincfa- 
tiiin show some of the characters of the variety but we have found 
no specimen which clearly possesses all the characters attributed 
to the variety. The following specimens more or less closely ap- 
proach the variety : 

Allegheny : Wildwood Hollow, November 19, 1908. 

O. E. J. and G. K. J. 
Ciawford : Pymatuning Swamp, Linesville, June 11- 

'.2. 1007 6. E. J. 
Fayette : Ohio Pyle, July 4, 1908. O. E. J. 

Lawrence- : Slippery Rock Creek, above W^urtemberg. 
October 16, 1910. O. E. J. and G. K. J. 
McKean : In overflow of cold spring, Railroad Run, 

May 21, 1899, in swamp along Foster 
Brook, May 22,1894. D, A. B. 
Mercer : Houston Junction, July 12, 1902. J. A. S. 

(Figuied). 
Westmoreland; Shades, above Blackburn, March 25, 1910. 
O. E. J. 
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11. Mnium cinclidioides (Rlytt) Iluebener. 
(Plate XXIll) 

Large, loosely cespitose, bright green, becoming dark 
when old: stems rigid, under exceptional conditions reaching 
15 or 20 cm. or more, our specimens sterile and about 4-8 cm. 
high, stems dark brownish ; leaves remote, thin, large, the 
lower ones ovate to oblong and not at all decurrent, the upper 
rosulate, widely oblong-lingulate, rounded and obtuse with a 
minute apiculiis. more or less undulate, up to 7 or 8 mm. long 
and 4 mm. wide in our specimens, margin non-bordered, entire 
with the exception of occasionally projecting marginal cells; 
costa ending considerably below the apex; leaf-cells rhomboid- 
hexagonal, arranged in series radiating from the costa, the 
marginal gradually becoming linear and parallel to the margin, 
all rather thin-walled, chlorophyllose, the largest up to about 
.030X100 or .110 mm.: seta long, rather slender; capsule 
abruptly pendent, shortly oval; lid conic-aptcnlate ; peristome 
brownish: dioicous: mature in summer. 

In bogs, pools, and swamps in the cooler parts of Europe, 
Asia, and North America down to New jersey and Pennsyl- 
vania; generally sterile. 

Crawford : In Pymatuning -Swamp, Linesville. June 

12.1905. O.E.J. (Figured). Sterile. 

McKean : Sphagnum Swamp, West Branch, fulv 

5. 18%, and July 11, 18'J4. D. K, V,. 
.'^terile. 

Family X\ I. AV LACO M N I ACE A /-. 

Dioicous, rareh'auloicous: robust to slender, more or less 
high-cespilose : stem mostly with a central strand, with one to 
three innovations below the apex, also with slender sterile 
shoots from the older portions; leaves 8-seriate, gradually 
larger above, carinate or concave, ovate or oblong to lanceo- 
late or lance-linear, acute to obtuse, non-bordered, mostly 
toothed above; costa mostly incomplete, with median guides; 
areolation small, rounded, incrassate, mostly papillose: sporo- 
gonia solitary ; seta usually long, erect ; capsule cernwous, rare- 
ly erect, oblong to cylindric, with a short colluni, more or less 
S-striate, plicate when dry; annulus present; exothecial cells 
elongate to rectangular, the longitudinal walls thickened ; 
phaneropliore, stomata in the collum only; peristomes free and 
essentially as in Bryuiii; spores .008- .014 mm. ; operculum conic to 
rostrate; calyptra narrowly cucuUate, long-rostrate, split on 
one side, fugacious. 

Inhabiting the colder and temperate parts of the world, in 
moist habitats on soil, rocks, trees, etc. The genus Lcptatbccu 
with two species in the south temperate zone and the following: 
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1. AULACOMNIVM Schwaegrichen. 

With characters as for the family, the stem sometimes 
bearing flagelliform pseiidopodia, which are leafless or nearly 
sc and bear a chister of ^emmie at the tips; leaves crowded, 
erect-ascending, the margins more or less revolute; costa 
ending below apex; cells each with a central papilla; capsule 
somewhat arcuate; annnlus 2-4-seriate, revoluble; teeth lance- 
linear and subulate-acuminate, yellow to rusty. the divisural zig- 
zag, finely papillose, with numerous articulations; inner peris- 
tome delicate, hyaline; segments lance-subulate, gaping; cilia 
well developed, delicate, mostly only weakly articulate ; nine 
species widely distributed; five in North America, two in our 
range. 



Key to the Sp> 
.trongly serral 

Dioicous: leaves merely serrulate 



leaves strongly serrate from t1ie middle upn'ard>. 
1. A. heUrostklmm. 



2. .4. palnslrr. 

1. Aulacomnium heterostichum (Hedwigt IJryokigia Europaea. 
(Arrhcnofrlcniiii hctcroslichiiiii Hedwig). 
(Plate XXIV) 
Rather loosely cespitose, pale to yellowish-green: stems 
branching by terminal, annual innovations, the annual growth 
in our specimens being usually about 8-10 mm,, stems brown- 
radiculose below; leaves obovate below to oblong or oval 
above, often somewhat unsymmetrically inclined, the leaf 
plane above, repand denticulate in the upper half, mostly apicu- 
late; costa strong, yellowish-brown, ending just below apex; 
leaf-cells incrassate, median and apical rounded -quad rate, 
about .OOS-.Ol.S mm. in diameter, basal similar, quadrate to 
rectangular and 3:1 : seta about 6-9 mm. long, erect, flexuous, 
reddish-brown, smooth, little or not at all twisted, capsule 
about 2.5 mm. long, oblong-cylindric, arcuate, inclined, red- 
dish-brown, striate, when dry 8-plicate, tapering below into a 
short collum: annulate, doubly peristomate; teeth inserted on 
the capsule-rim, lanceolate, about 25-30-articulate, distinct 
to the base, yellowish-pellucid, rather indistinctly finely hori- 
zontally striate-papillate below, segments of same length or 
a little shorter, hyaline, more or less completely carinate-cleft 
in median portion, united in the lower third with the cilia 
into a basal membrane: cilia 3 (2), somewhat shorter, some- 
what articulate; spores pellucid-yellowi.sh, not distinctly papil- 
lose, about .012-.014 mm.; mature in May to June; operculum 
convex, obtusely short-rostrate; calyptra long-rostrate, cucul- 
late. 



D.gitizecbyGoO'^lc 



1711 A MANUAL OF MOSSES 

On sliaded, moist, earthy banks, bases of trees, etc., Japan 
and in Xorth America from Ontario to Wisconsin, and Texas 
to l-'lorida. 

Fayette : Ohio Pyle, J. A. S. June 15, 1902. (Fig- 

nred); May 30-31, 1908. O. E. J.; Sep- 
tember U3, 1906. O. E. J. and G. K. J. 
McKean : Gates Hollow. August 4, 1894. D. A. B. 

Washington : l.inn and Simonton. (Porter's Catalogue). 

2. Aulacomnium palustre (Linnaeus] Schwaegrichen. 

(Mttium palustre Linna:us). 

(Plate XXIV) 

Robust, densely cespitose mosses of bogs and moist places 
on soil or rotten wood ; tufts often 2-3 inches deep, light yel- 
lowish-green above, below darker and stem covered with a red- 
dish-brown tomentum; leaves oblong to linear- lanceolate, 
about 4 mm. long, minutely denticulate towards the apex, 
cari«iate, rather crispate when dry; costa strong, ending just 
below apex; upper cells small, round incrassate, unipapillate. 
basal cells elongate-rectangular or hexagonal, thin- walled : seta 
erect, tortuous, in ours about 3 cm. long, upper part dextrorse, 
lower part sinistrorse; capsule sub-cybndrical, 4-5 mm. long, 
when dry strongly sulcate, arcuate, constricted below mouth ; 
annulus high, colored at the base; teeth lance-linear, subulate- 
acuminate, yellowish, trabeculse sometimes united by oblique 
walls, divisural zigzag; segments delicate, slightly shorter, 
hyaline, cilia about 3, equally long, weakly articulate; spores 
small, smooth .0(^.009 mm. ; mature in early summer ; opercu- 
lum long-conic, often somewhat recurved. 

Cosmopolitan. In swampy woods and bogs. In North 
.\merica from the -Arctic regions south to the Carolinas and 
California. Rather common in the northern part of our region. 

Allegheny : Coraopolis, August, 1905. O. E. J. and 
G. E. K. 

Beaver : In swamps near New Galilee, Tune 22, 

1908. O. E. J. 

Erie : Presque Isle. May 8-9, 1906. O. E. J. 

( Figured). 

Lawrence : Swamp, north of New Castle, 1906. Susan 

Gagehy. 

McKean : Quintuple, October 1, 1893, and Sphag- 

num Swamp, West Branch, Bradford, 
January 17, 1894. D. A. B. 

Snyder : Richfield, July 17, 1908. O. E. J. 

Washington ; Linn and Simonton. (Porter's Catalogue). 
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Family XVII. MEESEACEAE. 

Synoicous, autoicous, dioicous, or polyoicous: robust to 
slender, cespitosc: stem with a centra! strand, elongate, leaves 
J-S-seriate, moderately close, mostly from an erect base erect- 
spreading to recurved-squarrose, lance-ovate to lance-aciimi- 
nate, non-bordered, sometimes toothed at the apex ; costa strong, 
without guides, mostly incomplete; cells mostly parenchyma- 
tous and smooth, upper firm-walled, rectangular to rounded 
4-6-sided, the basal often thin-walled, elongate-rectangular 
and hyaline : seta mostly long and slender, erect, tortuous ; cap- 
sule erect, from a long collum elongate arcuate-pyriform, the 
mouth small and oblique, never constricted below the mouth; 
annulus small-celled, 1-2-seriate, loosening itself here and 
there, rarely persisting; teeth mostly much shorter than the 
segments, truncate, more or less completely confluent, with 
straight divisural and thin rectangular dorsal plates, the inner 
layer with low lamellae; inner peristome with a carinate basal 
membrane united to the teeth; segments narrowly linear, 
alternating with the teeth, cilia rudimentary or none; spores 
.032-.056 mm,, mostly finely granulate ; operculum small, conic, 
obtuse; calyptra small, cucuUate, smooth, fugacious. 

A small family (3 genera) of mostly bog mosses of the 
cooler parts of the northern hemisphere. One genus repre- 
sented in our range. 

1. MEESEA Hedwig. 

Characters mainly as for the family ; the tufts green to yel- 
lowish-green, inside brown to blackish : leaves more or less de- 
current, acute or obtuse, mostly entire ; upper cells mostly 
rectangular, thick-walled, the lower elongate and hyaline: seta 
usually very long, inner peristome with a very low basal mem- 
brane ; segments 2 to 4 times the length of the teeth, often more 
or less united at the tip ; cilia short or rudimentary, often being 
represented by a chain-like series of thickenings on the per- 
sisting wall of the inner peristome. 

Nine species in bogs and wet places ; four species in North 
America; two species may be looked for in bogs and swamps 
in the northern part of our region. 

Key to the Species. 



1. Meesea triquetra [Linnjeus] Aongstroem. 
{M. tristicha (Funck) Bryologia Europaea.) 
Loosely cespitose, dark green : stems elongate, radiculose 
below, sparingly branching; leaves three-ranked, distant, 
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lanceolate, acute, strongly sqiiarrose from a concave strongly 
decurrent half-clasping base, the spreading portion carinate, the 
margins sharply serrate; costa strong, ending in the apex or 
just below; upper leaf-cells rectangular to hexagonal, incras- 
sate, the lower hj-aline, elongate-rectangular; perichEctial leaves 
larger, about six in number: seta long; capsule pyriform, 
curved from a long erect collum, when dry and empty more 
or less wrinkled and twisted ; peristome-teeth 16, short, unequal, 
bifid ; segments alternate, 16, about three times as long as teeth, 
united below into a low basal membrane, yellowish, linear, ir- 
regularly articulate and appendiculate ; exothecial cells at 
mouth very small and in several rows, darker; lid convex- 
conic ; spores large. 

In bogs and swampy woods, Europe, Asia, and, in North 
America, from New Jersey, eastern Pennsylvania, Ohio and 
Lake Superior, north and west to Arctic America and the 
Pacific Ocean. 

Family XVIII. B A RT R A M I AC E A E. 

Dioicous or synoicous, rarely paroicous or autoicous: 
slender to very robust, cespitose: stems with central strand, 
erect, dichotomous or more often with whorled "sub-floral" 
innovations; leaves 5-8-seriate, little or not at all decurrent, 
lance-ovate to lance-subulate, non-bordered, serrate marginally 
above and often also on the back of the costa ; costa mostly 
strong, with median guides, ending below or in the apex or 
excurrent in a serrate arista; cells parenchymatous, round- 
quadrate to elongate-rectangular, rarely linear, mostly thick- 
walled, mostly mamillate on both sides; basal cells either not 
wider, or lax, wider, and hyaline, mostly smooth, alar cells 
rarely differentiated: seta usually long and straight, little 
or not at all twisted when dry ; capsule erect to cernuous, rare- 
ly pendent, more or less globose, darkly striate, collum rarely 
distinct, mouth oblique or rarely symmetrical, exothecial cells 
rectangular to hexagonal, several series at the mouth laterally 
elongate; annulus none or very incomplete; peristome mostly 
double or sometimes single or rudimentary, or lacking alto- 
gether; always inserted back from the exothecium by the 
width of several cells, peristome-teeth dagger-shape, golden 
brown to reddish -yellow, mostly non-bordered, inner peristome 
mostly shorter, carinate, the basal membrane one-fourth to one- 
half the height of the inner peristome; segments at first cari- 
nately gaping, then divergently pi^J'ted, cilia 1-3, rarely well- 
developed, sometimes none, non-aftitulate ; spore-sac very 
small; lid small, short-conic, rarely rostrate; calyptra small, 
cucullate, smooth, fugacious; spores large, round to oval or 
reniform, papillose. 

A large family of eight genera ; three genera in our region. 
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Key to the Genera. 



Cilia well-developed: 



r papillose; leaves S-seriate or plu risen- 
ace. 2. Barlramia. 

b. Leaf-cells smooth; stem triangular and leaves 3-senate. 
1. Plagiopus. 

1. PLAGIOPUS Bridel. 

SynoicoHs: quite slender, laxly to densely cespitose, dull 
green, becoming brownish: stem erect or ascending, the outer 
layer of cells lax, hyaline, the central strand poorly defined, 
branching above the base, the shoots of about equal height; 
leaves spreading to recurved, somewhat twisted but not cris- 
pate when dry, from a non-sheathing base narrowly lanceolate, 
acuminate, sharply carinate above, the margin usually revolute, 
doubly serrate above; costa strong, percurrent, dorsally pro- 
jecting and simply serrate upwards ; leaf-cells incrassate, 
smooth, the upper minute, shortly rectangular and quadrate, 
hasally more elongate and pellucid, the alar slightly more lax 
and quadrate: seta 1-1.5 cm. long, erect, castaneous, not 
twisted when dry; capsule erect, somewhat inclined when dry, 
globose, slightly arcuate, brown, finely striate, when dry some- 
what shortened at the base and mouth, slightly curved and 
strongly plicate; peristome double, the teeth smooth, narrow- 
ly dagger-like, reddish-brown in the upper half, with inter- 
lamellar thickenings, the inner peristome shorter and pale 
yellow, cilia none; lid small, short-conic; spores mostly uni- 
form, .024-.03O mm., warty. 

A genus of three species : one in New Zealand, one in Java, 
and the following: 

1. Plagiopus oederi [Gunnerus] Limpricht. 

(Bryum oederi Gunnerus; Barlramia oederi Schwaegriclien ; 

Barlramia grandiflora Schwaegrichen ) . 

With characters essentially as given above for the genus. 
The spores mature in spring. 

On moist soil and rocks in shady woods, mainly in non- 
calcareous and hilly or mountainous districts; Europe, Asia, 
and, in Korth America, from Canada to North Carolina and 
west to the Rocky Mountains. It may eventually be found in 
our region. 

2. BARTRAMIA Hedwig. 
Synoicous, paroicous, autoicous, or dioicous: slender to 
robust, laxly to densely cespitose, the tufts often blue-green 
above, brownish-yellow inside: stem witli central strand rarely 
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lacking, erect, monopodial or dichotomous, branches not 
whorled ; leaves mostly 8-seriate, from a mostly half-sheathing 
base gradually or abruptly subulate-linear, serrate upwards 
and often on the back of the costa ; lamina upwards, sometimes 
only at the margin, two-layered; costa strong, projecting 
dorsally, incomplete to excurrent; leaf-cells small, incrassate, 
rectangular, mamillate on both sides, the basal elongate rec- 
tangular to linear, smooth, pellucid to hyaline: seta mostly 
1—2 cm. long, rarely very short, mostly straight ; capsule most- 
ly inclined, somewhat arcuate, with mouth oblique, globose, no 
colhim, when dry mostly snlcate, more or less shrunken in the 
middle and flattened on the ends; peristome double or single, 
rarely none, teeth not united at the apex, neither with inter- 
lamellar thickenings; cilia mostly none; lid small, inflated to 
short-conic. 

A cosmopolitan genus of nearly 100 species, on earth or 
rocks in dry or moderately moist habitats; 13 species in North 
America; two species in our range. 

Key to the Species. 
a. Leaf-base neither sheathing nor conspicuously scarious, margin 

revolute. 1, B. pomiformu. 

a. Leaf-base scarious and sheathing, margin plane. 

2, B. ilhyfrhylla. 

1. Bartramia pomiformis Linn<eus, p.p., Hedwig. 
(Plate XXIV) 
Rather densely cespitose, soft, yellowish-green: stems 
about 1.5-3 cm. long, erect, densely reddish-brown-felted be- 
low; leaves about 4-6 mm. long, the lance-subulate part 
spreading rather abruptly from a more or less erect and con- 
cave but scarcely sheathing lance-ovate base, the margin 
revolute in the basal half at least, serrate above, the costa 
rather narrow and distinct, excurrent in a spinulose-serrate 
subulation ; basal leaf-cells smooth, hyaline, often reddish- 
brown and pellucid at insertion, elongate-rectangular, the 
marginal shorter in a few rows, median cells rounded-quadrate, 
incrassate, papillose: seta about 5-10 mm. long, erect or 
curved-ascending, smooth, reddish-brown; capsule globose, 
about 1.5 mm. in diameter, striate, unsymmetric, reddish- 
brown when ripe, globose to oblong or narrowly oblong, when 
dry deeply sulcate, cernuous, occasionally strumose, often 
somewhat arcuate; peristome double, teeth reddish -brown, 
narrowly triangular-lanceolate, faintly papillose, prominently 
articulate, sub-trabeculate, divisural faint, zigzag; seg- 
ments two-thirds as long as teeth, carinately split, the cilia 
two or three and rudimentary, or none; lid convex, bluntly 
umbonate; calyptra narrowly cucullate, about 2 mm. long; 
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spores reddish-brown, pellucid, coarsely papillose, mature in 
May or Jxme. 

Cosmopolitan on rocks or soil in moist and shady woods; 
in North America from the Arctic regions to Alabama and 
Colorado. Common in oiir region. 

Allegheny : I'laugherty Run, Moon Township, Feb- 
ruary 26, 1887. J. A. S. ; Thornhill, De- 
cember 29. 1908. O. E. J.; Wildwood 
Road Hollow, November 19. 1908. O. E. 
J. and G. K. J. 

Crawford ; On clayey roadside-bank, Hartstown, 

May 29-31. 1909. O. E. J. and G. K. J. 
(Figured). 

Elk : Dent's Run. July 19. 1904. O. E. J. 

Fayette : On rock in woods, Ohio Pyle, September 

1-3. 1906, O. E, J. and G. K. J. 

-McKean : Toad Hollow, Bradford. July 19, 1896. 

D. A. B. 

Washington : Valley of Maple Creek, Charleroi, Oc- 
tober 13, 1905. O. E. J. and G. E. K. 

id. Bartramia pomifonnis variety crispa (Swartz) Bryologia 
Europaea, 

This variety is taller and looser than the species: leaves 
longer, more distant, when dry more crispate; the innovations 
are long, often longer than the seta. 

In moister or more shaded situations but with much the 
same general distribution as the species. 

McKean : D. A. B. (Porters Catalogue). 

2. Bartramia ithyphylla [Haller] Hedwig. 

Densely cespitose, silky, glaucous-green or yellowish: 
leaves close, rigidly divergent from a white, scarious, erect- 
appressed glossy base, when dry quite straight and more or 
less erect, the spreading lamina linear-subulate, abruptly con- 
tracted from the obovate base, margin plane, sharply denticu- 
late above; costa strong but not very distinct above, excurrent 
into the denticulate subulation; basal leaf-cells linear, 4—10:1, 
hyaline, the median and upper papillose, obscure, about 3-6:1 : 
seta long; capsule similar to that of B. pomifonnis, globose- 
oblong, when dry curved and deeply furrowed ; peristome-teeth 
reddish-brown, apically bifid or irregularly perforate ; segments 
yellowish, cleft, much shorter than the teeth : synoicous : spores 
mature in summer. 

On moist earth or in moist fissures of rocks, mainly in 
alpine regions, in Europe, Asia, and in Arctic and temperate 
North America. Rare in our region. 
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Fayette : Layton's, Rev. S. W. Knipe. (Porter's 

Catalogue) , and Knight. ( Lesquereux 
and James). 

3. PHJLONOTJS Bridel. 

Dioicous, rarely autoicous: very slender to robust, cespi- 
tose, bright green to yellowish-green or bluish-green : stem 
with a distinct central strand, erect, more or less elongate, 
usually with whorled sub-floral shoots; leaves erect-spreading 
to secund, uniform or dimorphic, lance-ovate, mostly acute, 
dentate or serrate, mostly with lamina one-layered ; costa per- 
current to excurrent, rarely incomplete, cells of the apex 
elongate to shortly rectangular, sometimes rhomboidal, rarely 
parenchymatous and S-6-sided, mostly ventrally or on both 
sides mamillate, rarely so only dorsally, or rarely smooth, 
basal ceils more lax: sporogonia solitary, seta erect, long; 
capsule incHned to horizontal, globose, unsymmetric, with 
mostly short collum, striate, when dry sulcate and mostly con- 
stricted in the middle, rarely drying erect and smooth; peris- 
tome mostly double, the inner one rarely lacking; teeth gen- 
erally with interlamellar thickenings; lid mostly low-convex to 
short conic. 

A lar^e and cosmopolitan genus of 211 species, on earth 
and rock m swamps and springy places; about 30 species in 
North America ; three species in our region. 

Key to the Species. 
a. Perigonial bracts obtuse, widely spreading from an erect base; 
median leaf-cells about .006-.010 mm. wide; leaves dimorphic: cilia 
well -developed. 3. P. fonlaw. 

a. Perigonial bracls acute. b. 

b. Leaves not dimorphic, not or scarcely plicate; perigonial bracts 

tong-acuminate: cilia rudimentary. I. P. muhlenbfrgii. 

b. Leaves dimorphic, those of stems of archegonial plants some- 
what plicate; perigonial leaves long-acuminate with excurrent 
costa. 2. P. cakarea, 

1. Philonotis muhlenbcrgii (Schwaegrtchen) Bridel. 

{P. marchica Snllivant). 

(Plate XXIV) 

Rather densely cespitose, light yellowish to bluish-green: 
branches reddish, whorled from below the archegonial clus- 
ters, erect to ascending, reddish-tomentose below, about 1-3 
cm. high, slender ; leaves of fertile stems 1-1.5 mm. long, rather 
distant, lance-ovate, acute, ascending to appressed, when dry 
somewhat cHspate, carinate, with revolute margins but not 
plicate, more or less spreading, serrulate in apical half, scarce- 
ly decurrent; costa strong, brownish, percurrent; leaf-cells 
mostly parenchymatous, rectangular to hexagonal, incrassate. 
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median cells strongly papillose on upper end, about ,003-.006X 
.015-030 mm., elongate-rectangular, apical cells narrower and 
tending to vermicular-hexagonal, basal cells looser, more or 
less rectangular, up to .012X-040-.OCO mm., smooth ; inner 
perichxtial leaves ovate-triangular at base with the costa ex- 
current into a subulate apex, the margin entire, the cells rather 
lax; perigonial leaves erect-spreading, long-acuminate: seta 
about 2.5-3 cm. long, erect, smooth, shining, reddish-brown, 
when dry flexuous ; capsule globose to ovoid- globose, faintly 
striate, about 2-2.5 mm. in diameter, brownish, when dry 
sulcate and variously wrinkled, arcuate, cernuous, the neck 
sunken in, about 4-6 rows of cells at the mouth of the capsule 
laterally elongate ; peristome double, the teeth 16, narrowly 
triangular-lanceolate, prominently articulate, pellucid, orange 
to reddish-brown, divisural zigzag, distinct below ; segments 
narrow, about four-fifths as high as the teeth, mostly split 
apart; cilia three, very short, the basal membrane comprising 
more than half the height of the inner peristome, the seg- 
ments and the upper part of the membrane orange-pellueid, 
papiliose-striate ; spores globose, papillose, pellucid, orange to 
reddish-brown, .018-.020 mm., mature in June. 

On dripping rocks along streams, wet places, etc., from 
Massachusetts to Pennsylvania and westward to Kansas and 
Washington, Uncommon in our region. 

Allegheny : In crevices of rocky bed of stream, ravine 

of Power's Run, May 14, 1908. O. E. J. 
(Figured). 

Lawrence : Wet rocks in deep ravine near Rock 

Point, June 26, 1909. O. E. J. 

2. Philonotis calcarea (Bryologia Europxa) Schimper. 

(Plate XXV) 

Densely and softly cespitose, bright green, more or less 
glaucous above, brownish below: stems long, up to 10-12 cm., 
slender, erect in the dense tufts, red-brown and densely felted- 
tomentose below; branches in whorls; leaves dimorphic, stem- 
leaves broadly ovate, acuminate, about 1.5 mm. long by 1 mm. 
wide, deeply concave, plicate, towards the apex sharply serru- 
late, towards the base the basal papill<e of the cells forming 
rounded projections, especially on the revolute margins, the 
margins revolute narrowly towards the clasping and sub-de- 
current base, the leaves erect-spreading to secund when moist, 
shrunken and sub-crispate when dry ; branch-leaves when 
moist usually more or less falcate-secund, lanceolate and nar- 
rowly acuminate, about 1-1.5 mm. long, by 0,5 mm. wide, when 
dry somewhat shrunken and twisted; costa in both forms of 
leaves strong, ending in apex, dorsally papillose, basal leaf- 
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cells rather thiu-walled, rectangular, up to .06O-.080X 01 5-.018 
mm., pale, pellucid, towards the margins and upwards becom- 
ing shorter, more incrassate, papillose at the ends, the median 
and upper leaf-cells becoming quadrate to 2-A times as wide as 
long, strongly papillose at their upper ends, incrassate, pel- 
lucid: capsule not seen but said to be large and similar to that 
of P. fontana : perigonial leaves widely ovate and linear -acumi- 
nate: spores mature in summer, but the capsules rather rarely 
produced. In vegetative characters this species is difficult to 
differentiate from forms of P. fontana or from P. seriata. 

In calcareous bogs and springs, Europe, Asia, Algeria, and, 
in North America, from New England to Pennsylvania and 
Nevada. Uncommon in oiir region. 

Clinton : In roadside ditch, north of Renovo, July 

15, 1908. O. E. J. (Figured). 

Huntingdon : Warrior's Ridge. T. C. Porter. (Porter's 
Catalogue). 

3. PhilonotU fontana [Linnieus] Bridel. 

{Mnium fontamim Linnfeus; Barframia fonlana Swartz). 

(Plate XXV) 

Cespitose, yellowish-green, sometimes quite glaucous, 
loose above but interwoven below with a reddish-brown felt- 
like tomentum: stems erect, reddish, slender, usually 2-6 cm. 
high, densely fulvous-radiculose below, the innovations usual- 
ly whorled and giving the plants the appearance of being 
pleurocarpous ; leaves about 1.5-2 mm. long, lance-ovate, 
acuminate, appressed when dry, usually quite plicate on each 
side of the custa near the base, serrate above, usually more or 
less revolute towards the base; costa strong, often percurrent 
or even cxcnrrent ; basal cells elongate-rectangular to elongate- 
hexagonal, loose, pale pellucid, about .008-.012(-.O15) ram. 
wide, the end-walls often papillose, the cells in the acumen 
linear-vermicular, incrassate and more or less papillose at both 
ends; perigonial leaves spreading, broadly triangular-ovate, 
the inner often obtuse and rounded at the apex, the costa not 
reaching the apex: seta dark red, 2-4.5 cm. long: capsule 
cvate-globose, large, brownish, thick-walled, striate, oblong, 
when dry and empty arcuate and :irregularly ribbed ; operculum 
conic-convex, acute ; peristome-teelh reddish-brown, pellucid, 
lanceolate; peristome-segments nearly as long as teeth, nar- 
row, carinately gaping, cilia three (two) about as long as 
segments; spores very slightly papillose, incrassate, yellowish- 
brown, about .019-.023 mm., usually mature in June. 

Water-loving mosses usually avoiding calareous habitats, 
on dripping rocks or in swamps and wet places. Cosmopolitan 
and occurring in North America throughout, from Canada to 
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Florida, in the cooler portions. Common but only occasional- 
ly fruiting in our region, 

Allegfheny ; rioo<i-]>lain of Brush Creek, Douthett. 

April 26, 1908. O. E. J. and G. K. J. 

(Figured). 
Armstrong : Face of dripping sandstone cliff, West 

Winfield, June 20, 1904. O. E. J. 
Center ; Matternville Gap, Bald Eagle Mt., July 

15, 1909. O. E. J. 
Clinton : Flood-plain of Hyner Run, July 14, 1908. 

O. E. J. 
Fayette : In crevices of rocky river-bed, Ohio Pyle, 

September 1-3. 1906. O. E. J. 
Huntingdon : Roadside-ditch, Huntingdon. July 20, 

1908. O. E. J. 
Indiana : Along Cu.sh-Cushing Creek, near Grant. 

July 12, 1908. O. E. J. 
Lycoming : Swampy flood-plain near Williamsport, 

July 16, 1908. O. E. J. 
McKean : Bradford. April 14, 1893, July 4, 1895, 

May 23 and July 7, 1897. and Quintuple, 

June 9, 1897. D. A. B. 
Westmoreland : Greensburg, May 27. 1893. Miss Kath- 

erine Holmes. 
3a. Philonotis fontana variety falcata Bridel. 
Leaves falcate-secund ; branches hooked towards the apex. 
Center : Matternville Gap, Bald Eagle Mt., July 

15, 1909. O. E. J. 

Family XIX. TIMMIACEAE. 
Dioicoiis or autoicous; robust, in more or less high, lax, 
dull-green to yellowish-green tufts, brownish inside. wMth a 
brown tomentum below: stem erect or procumbent, with cen- 
tral strand, densely-leaved, simple or dichotomous; leaves 8- 
seriate, of uniform length, from a half-sheathing, non-decurrent 
base spreading to recurved, elongate lance-linear, carinate; 
lamina unistratose, channeled to concave, non-bordered, ser- 
rate; costa strong, percurrent, often dorsally toothed above, 
with several median guides: leaf-cells green, small, rounded to 
4-6-sided, ventrally mamillate ; cells of the sheathing part with- 
out chlorophyll, sometimes dorsally papillose, elongate- rectan- 
gular to linear, narrow towards the margin: sporogonia soli- 
tary; seta long, erect; capsule cernuous to almost pendent, 
from a short collum oblong-oval, brown, not or but slightly 
striate, when dry ribbed; annulus revolitble; peristome in- 
serted back from the edge of the mouth, always double, the 
inner as long as the outer, when dry the parts sharply bulged 
outwards in the middle; teeth confluent at the base, broadly 
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lance-linear, rarely split, plane, below yellowish and trans- 
versely striate-punctate, above whitish and vertically papiU 
lose-striate, divisural zigzag, dorsal plates low, sometimes cut 
by cross-walls; inner peristome free, yellow, basal membrane 
high, carinate, transversely striate, dividing into 64 filiform, 
papillose cilia, united apically into groups of fours, generally 
appendiculate on the inner side; spores .012-.023 mm., yellow, 
almost smooth; operculum hemispheric, often apiculate; ca- 
lyptra cucullate, long and narrow, often remaining on the seta. 

One genus with characters as for the family; 10 species; 

three in North America, one in our range. 

1. TIM Ml A Hedwig. 

1. Timmia cucullata Richard. 

(T. megapolitana .American authors, in part). 

(Plate XXV) 

Loosely cespitose, bright green above, brownish below: 
stems erect, sparingly branched, radiculose below; leaves 
lanceolate to lance-linear, spreading from a concave appressed 
and more or less sheathing base, acute to subacute, the margins 
serrate almost to the sheathing base, the spreading portion of 
the leaf concave, smooth on back or more or less involute; 
costa rather narrow, strong, ending in the apex; basal leaf-cells 
elongate-rectangular, rather thin-walled, hyaline, hardly in- 
flated, in upper part of sheathing base becoming shorter to 
(|uadrate, and incrassate, the outer walls bulging so as to ap- 
pear slightly papillose, about .010 mm. in diameter: seta about 
2 cm. long, erect; capsule inclined to cernuous, oblong, when 
dry and empty unsymmetric, strongly curved, and somewhat 
wrinkled and tapering gradually from the wide mouth to the 
seta; lid rounded and apiculate; annulus revoluble, pluriseri- 
ate; peristome double, the teeth 16, lance-linear, yellowish- 
pellucid, trabeculate on inner side, articulate and with a di- 
visural on outer surface, inner peristofne with high basal mem- 
brane and 64 filiform cilia united into groups of foiir each, 
opposite to and about as long as teeth; calyptra cucullate; 
spores smoothish, mature usually in May. 

In shade, on moist banks, or bases of trees, mostly in 
calcareous districts; Europe, and, in North America, from New- 
foundland to Pennsylvania and west to the Pacific States. 
Rarely collected in our region. 

McKean : Riverside swamp, ten miles north of 

llradford, on base of old elm, August 19, 
1896. D. A. B. Sterile. (Figured). 
Family XX. BUXBAVMIACEAE. 

Autoicous or dioicous: perennial, low, gregarious to laxly 
cespitose, dark green, finally brownish : protonema more or less 
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persistent; stem without central strand, mostly very short, 
erect, thickly foliate to almost leafless: seta ranging from al- 
most none np to 5-20 cm. long, erect; capsule proportionally 
large, sub-erect to inclined, often hnally more or less horizontal, 
dorsiventrally imsymmetric, flattened above, ovate to oblong 
or ovate-conic, narrowed to a very small mouth; annulate; 
peristome double or, apparently, single, the inner consisting of 
a membraneous plaited cone with an apical opening, the teeth 
originating from one to four concentric rows of cells, faintly 
barred; operculum conic, glabrous, smooth; spores very small. 
A very small and rather primitive family of mosses, grow- 
ing on earth or decayed wood. Two genera, as follows ; 

Key to the Genera. 
a. Seta almost none; capsule immersed in the fringe of the perichictial 

leaves. I. Difhysc'mm. 

a. Seta 5-20 i^m. long, thick, red or reddi^ih-brown ; leaves none at 

the time of ripening. 2. Bttxbaumia. 

1. DIPHYSCIUM [Ehrhart] Mohr. 
(iVebera Ehrhart, not Hedwig). 

Autoicous or dioicous: perennial, mostly low and densely 
gregarious; protonema long-persisting; stem without central 
strand, short, erect, radiculose, thickly-leaved, simple, rarely 
longer and branched; leaves twisted or crispate when dry, 
spreading when moist, the lowe^ lingulate or elongate-spatu- 
late, obtuse or acuminate, entire ; costa strong, without guides, 
ending below apex; lamina 2-(3-) stratose; leaf-cells on both 
sides mamillate to smooth, rounded to 4-6 sided, incrassate, 
often widened transversely, in the basal portion uni-stratose, 
pellucid to hyaline, lax, elongate 4— 6-sided with the transverse 
walls incrassate, smooth ; perichxtial leaves much larger, erect, 
membranaceous, elongate, lanceolate to linear, the apex usual- 
ly fringed and the costa long aristate-excurrent : seta very 
short, without central strand: capsule immersed, obliquely 
ovate-conic, gibbous, without colhim, mouth very small; 
annulus present ; outer peristome rudimentary or none, when 
present consisting of 16 triangular teeth ; inner peristome pale, 
membranaceous, 16-plaited, papillose, short-conic; operculum 
small, acute-conic, falling away attached to the upper part of 
the fleshy columella; calyptra very small, conic, glabrous. 

A genus of 10 species, only one in North America, 

1. Diphyscium foliosum [Weber] Alohr. 
{Buxbaumia foUosa Weber; Webera sessilis Lindberg). 

(Plate XXV) 
Small, widely cespitose, very short-stemmed (1-2 mm.), 
the general appearance being that of a grain of wheat sitting 
in a tuft of bristles: stem-leaves minute, the largest being 
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about 3 mm. htng, lincar-oblonj;;, obtuse, somewhat concave, 
crisped when dry; co.-^ta broad, nearly reaching apex; peri- 
chsetial leaves 4-7 mm. long, lance-linear, the costa one-third the 
width of the leaf at base, brownish-yellow, excurrent as a 
spinulose arista which often reaches one-half the whole length 
of the leaf, the apex of the lamina acute and entire or incised; 
cells at base of the stem-leaves and of nearly the whole lamina 
of the pericliatial leaves hyaline, thin-walled, irregularly 
elongate-rectangular to hexagonal, the costa in the lamina of 
the pcrichastial leaves being bordered on either side by several 
rows of smaller, chlorophyllose, quadrate, and somewhat 
opaque cells, the lamina of the stem-leaves also being opaque 
with very small round-hexagonal cells: capsule 4-6 mm. high, 
ventricose, ovate-conic, yellowish-green; operculum acute-conic; 
calyptra small but covering the operculum; annulus and outer 
peristome more or less rudimentary ; inner peristome conic, 
whitish, membranaceous, papillose, 16-carinate; spores moder- 
ately thick-walled, .007- .010, papillose, mature from mid- 
summer to early fall. 

On moist, shaded banks, earthy hillsides, etc. Widely 
distributed in the Northern Hemisphere. In North America 
from Nova Scotia to Ontario, south to .Alabama. Not un- 
common among the mountains and hills of our region. 

Center : Tussey's Mt., Shingletown. July 15, 1909. 

O. E. J. 
I-'ayette : Along wooded roadside bank, slope of 

Sugar Loaf Mt,, September 1-3, 1906. 

(Figured), near Lovers' Leap, Ohio 

Pyle. September 4, 1906. O. E. j. and G. 

K. J.; Ohio Pyle, May 30. 1908. O. E. J. 
Westmoreland : Roadside bank, "Rachel wood," New 

Florence, attitude 2.100 ft.. September 8- 

10, 1907. O. E. J. 

2. BUXBAVyilA Haller, Hedwig, 
Dioicous; antheridial plants microscopic on the green 
protoiiema; archegonial plants with a short stem, a few small 
leaves, and one or two archegonia but no paraphyses: isolated 
or gregarious, annual: stem barely 1 mm. high, simple, with 
hyaline rhizoids; leaves ovate to lance-ovate, the basal por- 
tion green and its cells growing out into long brown filaments 
during the development of the sporogonia, finally covering the 
stem and vaginule with a thick tomentum ; leaf-cells lax, long- 
hexagonal : perichiEtial and upper leaves soon disappearing : seta 
5-20 mm. long, thick, red-brown, warty, the central strand 
being surrounded by an air-space; capsule obliquely ascend- 
ing, the upper surface Battened, the urn brownish and with a 
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short erect collum and narrowed above to a very small mouth ; 
a low pseud-anniilus present consisting of a number of layers 
of cells; outer peristome of one to several rows of short and 
irregular teeth; inner peristome a pale, plaited, membraneous, 
truncated cone, as in Diphysciuiii, 32-carinate; spore-sac small, 
surrounded by a large air-space : spores small ; operculum small, 
conic-obtuse, erect, falling tardily with the upper part of the 
columella attached; calyptra small, covering only the oper- 
culum, glabrous, fugacious. 

A rather widely distributed genus of 5 species, 3 of which 
occur in N'orth America, one in onr region. 

1. Buxbaumia aphylla Linnsus, Hedwig. 
(Plate XXVI) 
Plants minute on a thick, brownish, felted protonema and 
after the development of the sporophyte usually completely 
obscured by a dense growth of protonemal filaments : seta erect, 
stout, rough, about 1 cm, high, castaneous; capsule when ripe, 
lustrous, castaneous, ovate-acuminate in outline, flattened 
obliquely in the upper two-thirds, with angular edges, smooth- 
ish, about 5-7 mm. long; operculum about 1.5 mm. high, 
oblong-conic, disproportionately small ; calyptra falling early, 
conic, covering only about one-half the operculum; peristome 
consisting of an outer series of papillose short, slender teeth, 
and a longer, papillose, conical, plaited cone; spores smooth, 
spherical, about .007 mm. in diameter, mature in late fall and 
early spring. 

On clayey and mud-covered banks in woods ; Europe, Asia, 
and, in North America, from Canada to West Virginia and 
Washington State. Rather rare in our region, 

Cameron : D, A, B. (Porter's Catalogue), 

Lawrence : On clay bank with decayed wood, under 

■ hemlocks and beeches, ravine three miles 
north of Wurtcmberg, October 16, 1910. 
G. K. J. (Figured). 
Huntingdon : lioecking, (Porter's Catalogue). 

Family XXI. GEORGIACEAE. 
Autoicous: slender to very small, dull, gregarious to ces- 
pitose, bright to brownish-green : stem erect, leaves 3-5-seriate, 
unistratose, costa obscure to well-developed and ending just 
below the apex; cells parenchymatous, thick-walled, smooth;, 
pericha^ial leaves larger: seta long, erect, straight or geniculate 
in the middle; sinistrorse below, dextrorse above; capsule 
erect, symmetric, smooth, oval or cylindric; annulate; peris- 
tome inserted below the mouth, consisting of the entire mass 
of tissue enclosed within the operculum, this splitting by two 
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planes vertically into four solid, three-angled, elongate- 
pyramidal teeth; columella reaching only to the level of the 
mouth; spores .008-.015 mm., smooth; operculum conic, 
unistratosc, cleft on one side; calyptra conic, glabrous, plicate, 
the margin lobed. 

A very small family of 5 species, occurring on rocks, rottsn 
wood, soil, etc., in Europe, Asia, and North America. Two 
genera; Tetradontmm and the following: 

!. TETRAPHIS Hedwig. 
{Georgia Ehrhart). 

Slender plants, more or less densely cespitose in wide soft 
tufts, bright green to brownish, radicutose-tomentose below: 
stems to 3 cm. long, with central strand, three-angled, 
branched, with distant, scale-like, ecostate leaves below; upper 
stem-leaves abruptly larger, approximate, ovate-lanceolate, 
acute, margins plane and entire; cosla ending below, or in 
the apex, 4-5-stratose at base, cells incrassate, uniform ; leaf- 
cells incrassate, round-hexagonal, wider transversely, elongate 
in the leaf-apex, rectangular at the leaf-base: seta 1-1.5 cm. 
long, often two together; capsule erect, symmetric, greenish, 
when empty brownish and weakly dextrorse, without stomata; 
Calyptra enclosing the upper one-third of the urn, its apex 
carinate-toothed ; gemmse lenticular, borne in a cup formed of 
four or five broadly cordate bracts at the apex of the more 
slender and flexuous gemmiferous stems. 

Four species, all occurring in North America, only the 
following one in our range: 

1. Tetraphis pellucida [Linnxus] Hedwig. 
(Georgia pellucida Rabenhorst). 
{Plate XXVI) 
Loosely cespitose in wide yellowish-green tufts : stems 
erect, about 1 cm. high, densely felted-radiculose at the base, 
reddish below : basal-leaves minute, upper leaves larger, tufted, 
ovate-lanceolate, margin entire; certain stems bearing at the 
apex gemmae-cups about 1 mm, in diameter, the surrounding 
leaves being broadly obovate to reniform, truncate or apiculate 
at the apex; perichsetial leaves linear-lanceolate, up to 4.5 mm. 
long ; costa of stem leaves wide, ending below apex, in 
perichxtial leaves often percurrent; areolation dense, rounded, 
the cells of the perichxtial leaves irregularly elongate at base; 
the cups enclosing small, many-celled, lenticular gemmse: seta 
yellowish to reddish, erect, dextrorse above, about 1-1.5 cm, 
long; capsule cylindric-lanceolate, erect to ascending, reddish, 
about 2-2.5 mm. long; annulus none; peristome consisting of 
4 linear-triangular thick teeth, reddish to brownish, compris- 
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ing about one-fifth of the length of the capsule; operculum 
lustrous, conic, acute; calyptra whitish and lacerate below, 
plicate, enclosing the whole capsule, at apex solid, acute, 
rough ; spores about .010 mm., thin-walled, slightly papillose, 
mature in summer or early fall; capsules persistent. 

Widely distributed, on peaty soil, decayed logs, etc., Eu- 
rope. Asia, and, in Korth America, in Canada and northern 
United States. Common in our range. 

Allegheny : Rotten log. Fern Hollow, Pittsburgh, No- 
vember 9. 1909. E. M. Gress. ^ 
Center : Barrens, near Scotia, September 22, 190^* 

O. E. J. 
Crawford : Pymatuning Swamp, Linesville. May 10- 

11. 1906, Hartstown. August 4. 1909. O. 
E. J.; Hartstown, May 29-31, 1909. O. 
E. J. and G. K. J. 
Lawrence : Rock Point. Gorge of Conoquencssing. 

October 15, 1910. O. E. J. and G. K. J. 
McKean : West Branch, Bradford. June 4, 18%, and 

l.angmade Hollow, Bradford. October 11, 
1897: D. A. B. 
Westmoreland : Mellon's Estate {"Rachel wood") New 
Florence, September 8-U. 1907. O. E. J. 
(Figured). 

Family XXll. P LY T R I C H A C E A E. 
Dioicous, rarely paroicous or synoicous; aiitheridial flower 
terminal, large, discoid, generally bearing a shoot in its middle ; 
archegonial flowers terminal, bud-like: perennial, mostly very 
large, mostly cespitose, with a long horizontal, .'subterranean, 
triangular, blackish, branched, radiculose rhizome: stem erect 
with lower leaves none or remote, leaves weakly costate, three- 
seriate, withovit lamellse. red to hyaline, small and scale-like; 
upper part of stem five-more-angled, with specialized central 
strand; stem structure complex; upper leaves larger, the 
sheathing base usually yellowish to hyaline, lamina more or 
less spreading or recurved, when dry mostly erect, sometimes 
convolute to crispate, mostly lanceolate to lance-subulate, 
sometimes Ungulate, mostly sharply toothed, mostly plane with 
erect edges, uni-stratose or with two-stratose zone next the 
costa. rarely two-stratose to the margin, with narrow, vertical, 
green, longitudinal, mostly uni-stratose lameilse on the ventral 
surface of the costa and of the bi-stratose lamina; costa 
strong, wide, incomplete to aristate-excurrent, dorsally often 
toothed and rarely lamellate, complex in structure; leaf-cells 
parenchymatous, small, the basal rectangular to linear and 
narrower towards the margin: seta elongate, mostly solitary, 
often flattened and weakly sinistrorse; capsule first erect, later 
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inclined to horizontal or pendent, cyiindric to prismatically 
4~6-sided or cubic, collum various ; annulus none or uniseriate 
with three or four transitional bordering; cells ; peristome rarely 
lacking, mostly simple with 32 to 64, rarely 16, lingulate, short, 
unbarred teeth, triangular in cross-section, rising from a basal 
membrane, the teeth hyaline, often with a colored median line, 
incurved to meet the disk-like apex (epiphragm) of the 
columella; spores mostly small, .008-.012 or .014-.02I mm,, 
mostly smooth : operculum apiculate to rostrate from a conic 
to convex base ; calyptra cucullate, rarely glabrous, mostly 
spinulose to long, villous and felted. 

A cosmopolitan family, mostly on siliceous or other non- 
calcareous soils; in colder regions often forming targe masses 
of vegetation. 

Key to the Genera. 
a. Capsules cyiindric. b. 

a. Capsules four-angled or six-angled. 3. Potytrichum. 

b. Leaves not crisped when dry; calyptra hairy. 

2. Pogonatum. 
b. Leaves crisped when dry; calyptra not hairy. 

1. Catharinaea. 

I. CATHARINAEA Ehrhart, Weber and Mohr. 
(Atrichum Beauvois). 

Stems of moderate height, in loose tufts or gregarious, 
dark green to bronze when old, central strand generally well 
developed; rhizome creeping, branched, bearing loosely- to 
thickly-leaved erect shoots, densely radiculose at the base; 
leaves lingulate to ovate-oblong, not sheathing nor narrowed 
above the base but slightly embracing the stem, margined, ser- 
rate; crisped when dry, costa narrow, on the upper side with 
1-12 narrow lamells, ending below or in the apex, towards the 
apex often spinose-serrate ; cells chlorophyllose, the upper 
rounded-hexagonal, smooth, the basal mostly rectangular: seta 
long, erect; capsule smooth, cyiindric to oval, rarely obovate, 
often more or less curved: operculum long-rostrate; peristome 
of 32 teeth with pale borders and a median orange to reddish- 
brown line, the basal membrane narrow and reddish-brown 
or orange; calyptra smooth, except at the apex, where it is 
spinulose-papillose ; mostly dioicous. 

A cosmopolitan genus comprising about 43 species, grow- 
ing on earth, mostly in the temperate zones; 19 species in 
North America; four species in our region. 

Key to the Species. 

a. Upper leaf-cells .015 to .025 mm., in diameter; costa and lamellz 
not exceeding one-third of the tvidih of the upper half of leaf. 
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a. Upper leaf-cells .007 to .015 mm. : 

extending over one-fourth lo thre 

hair of leaf. c 

b. Lamella 3-6 in number and i-6 cells in height, covering 
about K to K of the upper leaf-width. 

1. C. unduiata. 

b. Lamellae 5-7 in number and 4-7 cells in height, covering 
about ^ to ^ of the upper leaf-width. 

la. C. tiMdnlata var. alle- 
gketutnns. 
c. LamelUe 5-8, 6-8 cells high, covering 14 to '/i ot upper leaf- 
width. 2, C. angiulala. 
c. Lamelbe 6-8, 8-14 cells high, covering about ^ to f^ of upper 

leaf-width. 3. C. papulosa. 

c. Lamella; 7-12, 8-14 cells high, covering about Ji to ?^ of upper 

leaf-width. 4. C. phrilamellata. 

1. Catharinaea undiUata [Linnxus] Weber and Mohr. 
(Bryum undulalum Liniueus; Atrichum uttdulatnm Beauvois). 
ytm^cr^^^/^f^"'^^ (Plate XXVI) 

Loosely cespitose, dull, dark green: stems erect, ranging 
from 1.5-6 cm. long, usually about 3-4 cm., mostly simple, 
more or less gray-radiculose below, arising from a rliizone- 
like base; lower leaves minute, increasing in size upwards, 
the upper leaves lanceolate-lingulate, much crisped when dry, 
transversely undulate when moist, sub-acute to obtuse, about 
6-8 mm. long, I mm. wide, serrulate to the middle or slightly 
below, the uppermost teeth double, strong, being inserted in 
a border of 1-3 rows of brownish, pellucid to hyaline, incras- 
sate, narrow cells; the crests of the undulations on the back 
of the leaf also often spinose in upper part of the leaf ; leaf-cells 
elongate-rectangular at base, reaching about .0!7x.033 mm., 
becoming quadrate towards leaf-middle, towards apex hexa- 
gonal and somewhat longer transversely and about .017-.024 
mm.; costa strong, ending just below apex, sharply dorsally 
toothed, ventrally with 3-^ longitudinal lamellx which each 
consist of 3-6 rows of cells similar to those of the leaf-blade, 
the costa and its lamellx covering rarely more than one-fourth 
of the total leaf-width (in our region sometimes even nar- 
rower) : seta erect, flexuose, somewhat sinistrorse, smooth, 
lustrous castaneous, 2-5 cm. long; capsule lustrous, becom- 
ing dull with age, castaneous, cylindrical, arcuate to almost 
straight, inclined, smooth, about 4-5X1-1-3 mm.; peristome 
single, the 32 teeth linear-lanceolate, obtuse, about 0.3 mm. 
high, orange-pellucid along the median line, united in the 
lower third into a reddish-orange basal membrane, the teeth 
covered (especially along the margins) with a hjjaline, densely 
but minutely papillose layer which, during the winter, becomes 
deciduous, thus leaving the teeth perfectly smooth; spores 
smooth, orange, spherical, about .016- .019 mm, in diameter; 
mature in late fall, operculum conic, curved linear-rostrate. 
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about 2.5-3 mm. long; calyptra pale, roughened towards apex, 
covering about one-half to one-third of urn. 

Widely distributed throughout the North Temperate Zone 
on earth, particularly partly shaded clay banks. Common in 
our region. 

Allegheny : Power's Run. September 21, 1905, Schen- 
ley Park, October 30. 1905, and Darling- 
ton Hollow, October 12, 1908. O. E. f.; 
Wildwood Road, March 29, 1907, O. E. 
J. and G. K, J. 
Clinton : Hyner Creek, above Hyiier, July 15, 1908. 

(Figured). O. E. J. 
Crawford : l.inesville, May 10-11, 1906. O. E. J. 

Elk : Head of Little Mill Creek, March 31, 

1910. A. B. Wallgren. 
Fayette : Ohio Pyle. May 13. 1905. O. E. J.; Sep- 

tember 1-3, 1907. O. E. J. and G. K. J. 
McKean : Ungmade, May 29, 1898. D. A. B. 

la. Catharinaea undulata variety minor Weber and Mohr. 
(Plate XXVII) 
Differs from the species in having the stem, leaves and 
sub-erect capsule shorter. 

Erie : Presque Isle. May 8-9. 1906. O. E. J. 

(Figured). 
Fayette : Ohio Pyle. May 30-31. 1908. O. E. J. 

\b. Catharinaea undulata variety allegheniensis New Variety. 
(Plate XXVI) 
Similar to the species in general habit and appearance but 
usually somewhat smaller and more slender: the lamellae 
5-7 in number, usually 6, ranging from 4-7, usually 6, cells in 
height, the costa and lamella together occupying from one- 
sixth to one-third of the width of the upper part of the leaf ; 
the upper leaf-cells about .016-.018 mm. in diameter. 

This variety is much more abundant in the Pittsburgh 
district than is the species, evidently preferring habitats with 
shales and sandstones such as those of the Carboniferous. 



Allegheny 



Armstrong 



Beaver 
Crawford 



; From sixteen different collections of vari- 
ous dates and localities, the type collec- 
tion being Powers Run, Montrose, April 
18. 1906. O. E. J. (Figured). (De- 
posited in the Pennsylvania Herbarium of 
the Carnegie Museum.) 

: Kittanning, September 24, 1904, and 
September 27. 1909. O. E. J. 

: Beaver Falls, May 11. 1907. O. E. J. 

: Linesville, May 12, 1908. O. E. J. 
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Fayette : September 10, 1905. O. E. J. and G. E. 

K.; September 1-3, 1907. O. E. J. and 

G. K. J. 
Washington : Charleroi, October 14, 1905. O. E. J. and 

G. K. J. 
Westmoreland: New Florence, September 8-11, 1907, and 

"Shades," east of Blackburn, June 13, 

1908, O. E. J. 

2. Catharinaea angustata [Bridel] Bridel. 

(Polytrichum anguslatutn Schwaegrichen ; Atrichum angustatum 

Bryologia Europaea). 
2tVt.-^^ (Plate XXVII) 

Loosely cespitose: stems erect, about 1-3 cm. high, or 
more; lower leaves minute, the size of leaves increasing up- 
wards, dull green, much crisped when dry, lance-linear, doubly 
serrate from about the middle upwards along the margin and 
dorsally towards the apex; costa with about 5-8 ventral 
lametlcc above, the costa and tamellse together occupying about 
one-fourth to one-half of the width of the leaf; lamellae 6-8 
cells high, cells equal in size; basal leaf-cells elongate-rectan- 
gular, rather incrassate, about .010-.02S mm. in diameter, above 
becoming quadrate, towards the apex slightly smaller, more 
or less hexagonal with the longer diameter transverse, about 
.01O-.O15 mm,: seta erect, about 1.5-3.5 cm. long, smooth, lus- 
trous, castaijeous, somewhat sinistrorse; capsule lustrous, 
castaneous, linear-cylindric, usually slightly curved, about 
5-8X1 mm.; peristome-teeth obtuse, about 2.5 mm. long; 
calyptra cucullate, slenderly rostrate, about 4-7 mm. long; 
operculum hemispheric, slenderly rostrate, about 2.5 mm. long 
and more or less abruptly divaricately bent; spores about 
.012-.018 mm., pale, orange-pellucid, smooth to minutely 
roughened, somewhat incrassate, mature in late fall and win- 
ter. 

Occurring on wooded shaly or clayey banks ; Europe, Asia, 
and, in North America, from Newfoundland and Ontario to 
the Gulf States. In our region not very common, seemingly 
preferring steep slopes of ravines, and there often under 
hemlocks. Quite variable and often approaching closely the 
two species next following. 

Allegheny : Powers Run, November 30, 1908, and 
Darlington Hollow, October 25, 1908. 
O. E. J. 

Armstrong : Kittanning, October 21, 1905. O. E. J. 

Crawford : Hartstown, May 29-31, 1909. O, E. J. 

and G. K. J. (Figured). 
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3. Catbarinaca papiUoaa New Species. 
(Plate XXVII) 
Plants loosely cespitose, dark green, dioicous: stems 
simple or at the base sparsely branched, towards the base 
radiculose, erect, about 2 cm, high, chestnut-brown to purple; 
lower leaves dark green, short, oblong, above gradually longer, 
erect-spreading, the upper leaves tufted, erect-spreading to 
erect, oblong-linear, 3-5 mm. long, 0,7-1.0 mm. wide, margined, 
above chlorophyll-bearing, obtuse to somewhat acute, towards 
the apex dorsally serrate-spinulose, in the margin above the 
middle more or less doubly serrate-spinulose, when moistened 
slightly undulate, when dry crisped atld circinate, lamellate 
ventrally along the percurrent costa ; lamellae 6-8, mostly 10-14 
cells high, smooth or minutely and sparsely papillose, above 
the middle extending over J^-^ the width of the leaf; leaf- 
cells on both aides usually slightly minutely papillose, the 
lower cells hyaline, hexagonal-rectangular, about 10-15 by 
.030^.045 mm., the median more or less quadrate, the upper 
cells quadrate-orbicular, chlorophyll-bearing, about ,008-.0l5 
mm., the lower border cells linear, incrassate, in two to three 
series, more or less two-layered, towards the apex gradually 
becoming rectangular, in the teeth triangular and sometimes 
.125-,140 mm. long; perichaetial leaves similar to the stem- 
leaves; the perigonial leaves of the antheridial plants from 
an ovate-orbicular concave base abruptly linear-acuminate, 
about 2 mm. wide and 3 mm. long, towards the apex canalicu- 
late, lamellate mar^nally and dorsally serrate-spinulose and usual- 
ly sparsely papillose; lamellae usually papillose, 4-6, only 3-7 
cells high, disappearing quickly below the base of the acumen : 
flowers dioicous or rarely arising from the center of the 
masculine flower of the preceding year: seta solitary, erect, 
flexuous, slightly sinistrorse, about 2 cm. long, smooth, sub- 
lustrous, chestnut-brown; capsule linear-cylindric, 3.5-6 mm. 
long, 0.5-0.7 mm. in diameter, erect-arcuate, tapering abruptly 
at the base, smooth, chestnut-brown; cells of the capsule rec- 
tangular, their lateral walls much incrassate, in a series of 5 
or 6 cells under the mouth smaller, quadrate, dark-incrassate ; 
peristome teeth 32, linear-oblong, about 0.3 mm. high, in the 
median line reddish-orange, towards the sides hyaline, in the 
margins a little dark and densely although minutely papillose, 
forming a basal membrane in the lower third; spores smooth, 
incrassate, orange-pellucid, globose, about .008-.011 mm.; 
calyptra about 5 mm. long, narrowly cucullate, much shorter 
than the capsule, towards the apex spinulose-hairy ; operculum 
hemispheric-conic, shining, dark chestnut-brown, terminating 
in an oblique linear-subulate rostrum 1,8 mm. long. Known 
from the following localities: 
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AUegheny : Along a shaly roadside bank at the west 

end of Fern Hollow Bridge, Pittsburgh^ 
Pennsylvania. O. E, Jennings, March 8, 
1908. Type. (Figured). (Two pockets of 
specimens deposited in the Pennsylvania 
Herbarium of the Carnegie Museum). 
Same locality March 26, 1910, O. E. J.; 
Stoops Ferrv, October 7, 1905. O. E. J. 
and G. E. K.; Library P. O., April 29, 
1906. O. E. J. 
Deaver : Beaver Falls, May 11, 1907. O. E. J, 

Bedford : Wills Mt., near Hyndman, October 9, 

1904. O. E. J. 
Butler : Valencia, September 27, 1905. O. E. I. 

Fayette : Ohio Pyle. May 30-31, 1908. O. E. J. 

Washington : Hanlin, May H, 1908. and Charleroi, 

June 24, 1908. O. E. J. 
Westmoreland : "Shades," east of Blackburn, March 25, 
1910. O. E. J. and G. K. J. 
4. CatharinaM pliwiUimdlau New Species. 
(Plate XXVII) 
Loosely cespitose, dark green, dioicous: stems simple or 
sparsely branched below, sligntly radiculose towards the base, 
about 1.5 cm. tall, erect, flexuous, reddish-brown; lower leaves 
dark green to purplish, short, becoming abruptly longer above ; 
upper leaves clustered, erect-spreading to erect, linear-lanceo- 
late, 4-7 mm. long, ,^1.3 mm. broad, margined, above with 
chlorophyll, obtuse to sub-acute, toothed on the back towards 
apex, more or less doubly serrate in the apical third, not very 
strongly undulate when damp, crisped and circinate when dry; 
lamellae 7-12 in number, 8-14 (usually about 11) cells high, 
smooth or sometimes sparsely minutely papillose, usually oc- 
cupying from J^ to ^ of the width of the upper part of the 
leaf; lower cells rectangular, about .010-^.0I6X ■025-.035 mm., 
the upper rounded-quadrate, about .007-.013 mm., the lower 
marginal cells linear, incrassate, 2- to 3-seriate and more or 
less bi-stratose, towards the apex becoming rectangular, with 
triangular teeth about .025-.O40 mm, long; perichsetial leaves 
similar: seta solitary, erect, flexuous, somewhat sinistrorse, 
about 1.5-2 cm. long, smooth, shining, reddish-brown; capsule 
oblong-cylindric, 4-5 mm. long, 0.6-0.9 mm. in diameter, erect, 
arcuate, abruptly tapering at the base, reddish-brown, smooth, 
shining when fresh; peristome teeth H, linear-oblong, about 
0.25 mm. high, reddish-orange along median portion, hyaline 
towards margins, when young with densely minutely papillose 
margins, the lower one-fourth portion united into a basal mem- 
brane; spores smooth, incrassate, orange-pelluctd, globose, 
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about .008-,OI1 mm.; calyptra about 5-6 mm. long, narrowly 
cucullate, extending to about the middle of capsule, spinulose- 
hairy on apex; operculum liemispheric-conic, shining reddish- 
brown, terminating in a linear-subulate oblique beak about 
2 mm, long. Known only as follows: 

Allegheny : Powers Run, September 21, 1905, May 

30-31, 1908. O. E. J. 
Fayette : On shaded woodland bank, Ohio Pyle. O. 

E. J. and G. E. K., September 10, 1905. 
(Figured). Tyfie. (Deposited in Penn- 
sylvania Herbarium of the Carnegie 
Museum. 
Westmoreland : iMiss K. R. Holmes, 1902. 

2. POGONATUM Beauvois. 

Dioicous : gregarious to weakly cespitose : fertile stems 
arising from a creeping underground stem or from a radicu- 
lose protonema, erect, stiff, short and simple or some longer 
and branched; leaves gradually longer upwards, erect-spread- 
ing to recurved, more or less clasping at base, stiffened by 
mostly numerous lamellae, especially towards the apex, the 
margins more or less distinctly spinulose, leaf-blade smooth 
dorsally, usually for the most part bi-stratose; the lower part 
of costa narrow and plane, dorsally towards the apex toothed ; 
cells of the leaf-blade small, incrassate, in the unistratose 
border mostly quadrate or transversely elongate, basal cells 
elongate to linear, yellowish to hyaline, thinner walled: seta 
solitary, sometimes more, castaneous ; capsule erect, straight 
or curved, cylindrical, without stomata; peristome-teeth 32, 
pale to yellowish-brown with a darker axis; operculum con- 
vex and more or less long-rostrate; calyptra mitrate, densely 
hirsute, more or less shaggy. 

A large genus of about 165 species, growing on earth, 
widely distributed ; about 45 species in North America ; only 
one species yet found in our region. 

Key to the Species. 
a. Robust, 5~I5 cm. high, branching; marginal cells of lamellae papil- 
lose, b. 
a. Mosdy short, simple; marginal cells of lamella elliptic and smooth. 
<: ^ 
b. Leaf-margins entire. (P.brachyphylluni [Rich- 
ard] Schwaegrichen), 
b. Leaf-margins more or less serrate. 1. P. pennsylvanicum. 
c. Exterior cells of lamelbe round in c ross -section : capsule more or 
less papillose. (P.arnigerum ILiniueus] 
Beanvois). 
c. Exterior cells of lamellae ovate in cross-section: capsule not papil- 
lose. (P. norvegicuiit [Hed- 
wigl fieauvois). 
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1. Pogonatum pennsylvanicum (Hedwig) Paris. 
{Polylrichum pensikanicum Hedwig; Pogonatum bretHcaule 
Beauvois; P. tenue E. G. Britton). 

{Plate XXVIII) 
Plants scattered on a green felt-like persistent protonema 
which covers the moist, bare clay: stems very short, usually 
about 1-2 mm. long; leaves lanceolate-subulate, the lower 
shorter and more ovate, narrowing abruptly to an acuminate 
apex, margins serrulate in the upper half; upper leaves lanceo- 
late with a long-acuminate, serrulate apex, appressed or some- 
what spreading; lamellae 5 or 6 cells high, terminal cell orbicu- 
lar to ovoid in cross-section, smooth : seta slender, smooth, 
yellowish to reddish ; calyptra light yellow, very hairy and 
more or less shaggy, completely covering the capsule ; capsule 
erect, symmetric, long cyiindric, minutely papillose, slightly 
or not at all constricted below the lid, yellowish to reddish, 
about 4 mm.xO-S mm.; lid obtuse to-truncate, abruptly tipped 
with a beak about 0.4 mm. long; spores maturing in our region 
about November. 

A common moss on bare clay banks, especially if some- 
what moist and shaded, from Nova Scotia to Missouri and 
south to Alabama. Common in our region. 

1 Ten localities, different dates; O. E. J. 
Darlington Hollow, October 12. 1908. O. 
E. J. (Figured). Coraopolis, September 
4, 1905, and Power's Run, September 14, 
1905. O. E. J. and G. E. K.; Wildwood 
Road, March 29, 1908. O. E. J. and 
G. K. J. 
: Kitunning, October 21, 1905; West Kit- 
tanning, September 27, 1909. O. E. J. 
and G. K. J. 
: Beaver Falls, May 11, 1907, Smith's 
Ferry, along Ohio River bank, October 
1, 1910. O. E. J. 
: On red clay, near Scotia, September 22, 

1909. O. E. J. 
: Linesville, ifay 12, 1908. O. E. J. 
: Ohio Pyle, May 30, 1908. O. E. J. ; Ohio 
Pyle, September 1-3, 1906, and Cheat 
Haven, September 3-6, 1910. O. E. J. and 
G. K. J. Ohio Pyle, September 10, 1905. 
O. E. J. and G. E. K. 
: Quintuple Ridge, September 4, 1898. D. 
A. B. ; Kane, September 5, 1909. O. E. J. 
: Charleroi, October 14, 1905. O. E. J. and 
I of Maple 



Allegheny 



Armstrong 



Crawford 
Fayette 



Washington 



G. E. K.; along north branch i 
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Creek. Charleroi, April 26, 1908. O. E. J. 
Westmoreland: Hillside, May 19. 1906, and May 22, 1909. 
O. E. J, "Shades," three miles east of 
Trafford, March 25, 1910, Chestnut Ridge, 
above Hillside. May 23, 1908, and Sep- 
tember 16-17, 1909. O. E. J. and G. K. J. 

3. POLYTRICHUM Dillenius, Hedwig. 

Dioicoiis; antheridial flowers cup-shaped, sprouting from 
the middle: robust, stiff, in green to bluish-green, mostly high 
tufts; stem with a complex central strand, rising from a sub- 
terranean rhizome, often whitish tomentose, mostly simple; 
leaves dense, erect-spreading to recurved, drying stiffly erect, 
from a sheathing scarious base elongate-lanceolate to linear- 
subulate, non-bordered, with margin plane to involute, sharp- 
ly serrate, the sheathing base unistratose and hyaline, at least 
at the angles; lamina bi-stratose except at the margin; costa 
narrow and flat below, above stronger, dorsally toothed to- 
wards apex, mostly excurrent as a colored, toothed awn; 
lamellae erect, high, numerous, covering the costa and the bi- 
stratose lamina ventrally ; cells in the sheathing base elongate- 
rectangular to linear, narrower marginward ; laminal cells 
small, incrassate. quadrate-hexagonal: sporogonia solitary; 
seta long, stiff yellowish-red to purplish, often drying flat and 
sinistrorse; capsule first erect, finally inclined or horizontal, 
mostly prismatic, 4-6-angled, oblong to cubic, coUum hemi- 
spheric or disk-like, with stomata; spore-sac free; teeth 64, 
with a colored axis, basal membrane colored; operculum large, 
conic to convex, rostrate ; calyptra cucullatc and with the long, 
shaggy hairs completely enclosing the capsule. 

About 125 species, mainly on soil in the cooler parts of 
the globe; 22 species in North America; at least 5 species in 
our range. 

Key to the Species, 
a. Exothecial cells of capsule not pitted: hypophysis not distinct; 

capsule longer than broad, 1. P. okioense. 

a. Exothecial cells ot capsule with large pits; hypophysis disk -like, 

distinct with a constri(;tion above; capsule approximately cubic, 
b. 

b. Leaf-margin entire, broad and Inflexed; marginal cell of lamella 
not emarginate in cross-section. c. 

b. Leaf-margin sharply serrate, not inflexed: marginal cells of 
lamelUe emarginate in cross-section. 5. P. commune, 
e. Excurrent costa hyaline, long; plants tow (about l.S-2 cm.), 

simple. 2. P. piliferum. 

c. Excurrent costa red, short: plants luKcr d. 

d. Stems not or but slightly tomentose; capsules oblong-tetra- 
gonal. 3. P. juniperinum. 

d. Stems covered below with whitish tomentum; capsules more 
or less cubic. 4. P. atpestre. 
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1. Polytrichum ohioensc Renauld and Cardot. 
(Plate XXVIII) 
Erect, loosely cespitose, about 2.5-7 cm. high (gameto- 
phyte), olive-green: stems wiry, slightly or not at alt tomen- 
tose below, chestnut-brown; leaves widely spreading when 
moist, erect-appressed when dry, or with the tips flexuous- 
spreading, lower leaves small and linear, the upper about 8-12 
mm. long, the linear- lanceolate limb spreading from an ob- 
long sheathing base about 2-3 mm. long, the limb serrate and 
endmg in a spinulose, stiff, pellucid acumen, very strongly 
costate, the costa with about 40-50 lamellae; lamellae 4-6 cells 
high, the terminal cell wider but not longer and not bi-cuspi- 
date or retuse; cells in alar portion of sheathing base of leaf 
elongate-rectangular, about .01O-.015X-10O-.I30 mm., jjrosen- 
chymatous or parenchymatous, in middle of sheathing base 
narrower and proportionally longer, somewhat incrassate, in 
limb rounded, incrassate and pellucid-opaque; perichfetial bracts 
similar but with a longer more hyaline sheathing base and a 
narrower limb: seta 4-8 cm. long, wiry, flexuous, lustrous, 
chestnut-brown shading to golden above, erect; capsule erect 
soon becoming more or less horizontal, acutely 4— (5) angled, 
narrowed towards the base, about 2-3 by 4-6 mm., yellowish- 
brown, hypophysis small but distinct; peristome-teeth pale 
yellow with a darker median portion, about 0.2-0.25 mm. long ; 
spores round, smooth, .015-.017 mm., mature in midsummer; 
cells of exothecium about .007-.010 by .010-.015 mm., quadrate 
to hexagonal, incrassate, non-porose; operculum with a ros- 
trum about equal in length to the diameter of the capsule; 
calyptra yellowish, exceeding the capsule. 

On earth in moist woods, Alaska to Labrador, south to 
Missouri and Alabama, also in northern Europe. 

Allegheny : Stoop's Ferry, October 7, 1905, Stewart's 

Stop. Charleroi Electric R. R. , August 

19. 1907. Wildwood Road, March 29, 

1908. O. E. J. and G. K. J. ; Power's Run, 

September 14, 1906. O. E. J. and G. E. 

K.; Carnot, May 25, 1902, December 5, 

l.'^SS. and Laschell Hollow, June 15, 1902. 

J. A. S.; Power's Run, July 31, 1904, 

Stoops Ferry. June 4, 1906. Schenley 

Park. Pittsburgh, July 10 1905. O. E. J. 

Armstrong : Kittanning, August 22. 1903. D. R. S. ; 

Kittanning, October 12, 1905. August 16, 

1906. O. E. J. 

Cambria: : St. Lawrence. July 24, 1908. O. E. j. 

Clearfield : Clearfield, July 13, 1908. O. E. J. 
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Crawford ; Linssville, June 6, 1904, May 12, 1908. O. 

E. J. 
Erie : Presque Isle, June 9-11 and September 

20-22. 1906. O. E. J. 
Fayette : Ohio Pyle, May 13, 1905. O. E. J., Sep- 

tember 10, 1905. September 1-3, 1906, 
and September 1-3, 1?K)6, and September 
1-3, 1907 (Figured), and Cheat Haven, 
September 3-6, 1910. O. E. J. and G. K. J. 
Huntingdon : Birmingham, May 17, 1904. O. E. J. 
Indiana : Cherry Tree, July 11, 1908. O. E. J. 

Lawrence : New Castle, 1906. Miss Susan Gageby. 

Mercer : Houston Junction, July 12, 1902. J. A. S. 

McKean : Marilla, July 5, 1896, Rutherford, July 29, 

1896, September 16, 1898, Beardsley's 
Run, June 7. 1896, Uennett, May 30, 1897. 
D. A. B. 
Washington : Hanlin, May 21, 1908. O. E. J. 
Westmoreland : Jacob's Creek, August 10, 1902, Laurel- 
vilie. May 30-31, 1903. J. A. S.; Delmont, 
June 28, and July 3, 1903. Miss Kath- 
erine Holmes; Saunders' Station, June 
22, 1907. O. E. J. and G. K. J.; Hillside, 
May 23, 1908, May 22, 1909, and Septem- 
ber 16-17, 1909, \ew Florence, September 
8-11, 1907, Trafford August 22, 1910. O. 
E.J. 
2. Polytrichum pUifenim Schreber. Hcdwig. 
(Plate XXVIII) 
Rather loosely cespitose, light green, rather glaucous: 
stems simple, erect, 1-4 cm. high, purplish-brown, radiculose 
slightly at the base, leafy only in the upper 1 cm. or there- 
abouts ; leaves when moist ascending, when dry imbricate-ap- 
pressed, base hyaline, rounded-oblong, about 1.5 mm. long, the 
limb narrowly lanceolate, about 3 mm. long with wide mar- 
gins inflexed and in the upper part meeting or over-lapping, 
the apex abruptly terminating in a hyaline, linear, dentate 
arista about 1 mm. long; costa wide, with about 2ii-35 lamella 
ventratly, dorsally more or less papillose or dentate; lamellx 
usually of 6-7 cells, the terminal one slightly wider and apical- 
ly abruptly elongate; leaf-cells in alar region of sheathing base 
quadrate to rectangular or hexagonal, hyaline, slightly incras- 
sate, in middle of sheathing part larger, rectangular, about 
.015-.0]8X-03O-,04O mm,, somewhat brownish- pellucid, incras- 
sate, at base of Hmb abruptly passing into rather opaque or 
br^wn-pel lucid, much incrassate, rounded cells, about .010-,0]5 
mm, in diameter, in reflex^d margin of limb larger an*l~iB- 
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regularly obliquely rhombic : seta about 2-3.5 cm. long, erect, 
flexuous, lustrous, light chestnut-brown to paler above ; capsule 
small, about 2-2.5 mm. long, tetragonal-oblong to almost cubic, 
sharply angled, erect to pendulous, usually horizontal in age; 
operculum shortly rostrate; catyptra covering whole capside; 
cells of exothecium hexagonal with a large oblong pore one- 
half the diameter of the cell ; peristome-teeth rather hyaline, 
about 0,2 mm. high ; spores round, smooth, about .010-.012 mm., 
mature in mid-summer. 

In dry, sandy soil, heaths, etc., in cooler regions over al- 
most the whole earth. In North America ranging from the 
Arctic regions south to the northern part of the Gulf States 
and California. 

Erie : Prescjue Isie, on Sand-Plain, September 

20-22. 1906. O. E. J. 

McKean : Bradford. December 23. 1896. D. A. B. 

(Figured). 

Washington : Near Washington, Linn and Simonton. 
(.Porter's Catalogue). 

3. Poljrtrichum juni[«rinum Willdenow, Hedwig. 

(Plate XXIX) 

Rather loosely cespitose, erect, light green and somewhat 
glaucous: stems slightly tomentose at base, in our specimens 
about 5-9 cm. high, brown; leaves rather crowded, when 
moist spreading, vfhen dry erect-appressed, or in the older 
stems somewhat spreading, the base oblong, sheathing, the 
limb lance-linear, 5-6 mm. long, the margin entire or crenu- 
late and infleiced, the costa strong .and excurrent into a reddish 
dentate arisu ; cells at base of sheathing portion of leaf linear- 
rectangular, mainly parenchymatous, moderately incrassate, in 
middle portion of sheath relatively wider, about .010X-O4O-.O90 
mm., both prosenchymatous, in inflexed margin of limb 
obliquely quadrate-rectangular-elongate, decidedly incrassate; 
lamellae about 30-40, usually 6-7 cells high, the terminal cell 
somewhat broader and with .an abruptly narrowed shortly 
prolonged apex ; perichxtial leaves more hyaline with a longer 
sheathing base and a considerably longer slightly dentate 
arista: seta erect, flexuous, lustrous, about 4-6 cm. high, some- 
what sinistrorse; capsule tetragonal-oblong, about .3^-5x2-2,5 
mm., sharply angled, reddish to dark chestnut-brown when 
old, apophysis short but rather distinct, capsule pendulous to 
horizontal; spores round, smoothish, about .008-.01I mm., 
mature in midsummer; cells of exothecium elongate-hexagonal 
10 quadrate-hexagonal, the perforation linear-oblong, about 
half as long as cell. 
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Heathlands, dry pastures, thin woods, etc., in hilly and 
mountainous regions almost the world over. Common in our 
region. 

Allegheny : Near Library P. O.. April 29, Vj06. O. 
E. J. 

Armstrong ; On ground in dry pasture. Kittanning, 
September 24. 1904. O. E. J. (Figured). 

Butler : Slippery Rock. 1906. Miss Susan (lageby. 

Cambria: : Near Cresson, May 18, 1904. O. E. J. 

Center : Slope of Bald Eagle Ridge near Mattern, 

September 20, 1909. O. E. J. 

Clearfield : Between Clearfield and Pottersdale, July 

13. 1908. O. E. J. 

Clinton : Near Lock Haven, July 15, 1908, O. E. J. 

Crawford : Linesville, May 12, 1908. O. E. J. 

Erie : Presque Lsle. May 8-9, 1906. O. E. J. 

Fayette : Ohio Pyle. September 1-3, 1906. O. E. J. 

and G. K. J.; May 13. 1905. O. E. J. 

McKean : Lanj^made, April 26. 1896. D. A. B. 

Mercer : Half-moon Swamp, June 12, 1906. O. E. J. 

Potter : Keating Summit, July 21. 1904. O. E. J. 

4. Polytrichum alpestre Hoppe, Schwaegrichen. 
{Polylricbiiiii siriclum Banks, Menzies). 
(Plate XXIX) 

Large mosses forming dense tufts up to 20 cm. deep, tufts 
matted with a dirty-white tomentum: stems branching, rather 
slender, often matted tomentose to within 2-3 cm. of the apex ; 
leaves more or less rigidly appressed-imbricate when dry, 
when moist with the lance-linear limb spreading and 4—5 mm. 
long, from an oblong sheathing base about 1.5 mm. long, 
margin of limb entire, inflexed, the apex rather abruptly nar- 
rowed into a linear, reddish-pellucid, slightly serrate acumen, 
leaves dorsally serrulate nearly to the sheathing base, the costa 
bearing ventrally about 25-35 Janiellx; lamellae 5-8 cells high, 
the terminal cell broader and abruptly narrowing to an obtuse 
short acumen, as seen in cross-section; areolation of sheathing 
base almost hyaline, not so markedly incrassate, the median 
basal rectangular. 4-8 times as long as broad, towards the 
margin and upwards in the sheathing portion narrower, longer, 
either prosenchymatous or parenchymatous, cells of inflexed 
margin of limb obliquely quadrate or rectangular to linear-ob- 
long in the border, incrassate ; perigonial leaves of male plant 
obovate-orbicular, the costa broad, lamellate on the upper half, 
percurrent in a broadly acute acumen ; seta erect, slender, 
wiry, sinistrorsly flexuous, 4-8 cm. long, lustrous, rich chest- 
nut-brown below and lighter above; capsule more or less cubic. 
2-3 mm. long, acutely angled, papillose, yellowish to chestnut- 
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brown, apophysis distinct; cells of exothecium more or less 
hexagonal, the central pore round to oblong, often one-third 
the diameter of the whole cell; peristome about 0,2 mm. high, 
teeth rather slender; calyptra yellowish-brown, covering the 
capsule; operculum flattened, the rostrum about 0.5 mm. long. 
Evidently mature in midsummer. 

From the \orthern States to the Arctic regions; south- 
ern South America; northern Europe and Asia. In bogs or 
boggy woods. Rare in our region. 

Crawford : In small Cassandra hog near Linesville, May 

28, 1908. O.E.J. (Figured). 

Washington : Ilanlin, in tuft of Leitcobryiiiii. May 21, 
1908. O. E. J. 

5. Polytrichum commune Ltnnxus, Hedwig. 
(Plate XXIX) 
Large, erect, 10-20 cm, high, loosely cespitose in large 
masses, rather dark olive green : stems simple, flexuous, woody, 
slightly or not tomentose at base, chestnut-brown, rather 
densely foliate above; lower leaves small, linear, becoming 
gradually larger above up to about 15 mm. long, the limB 
linear-lanceolate from an oblong sheathing base, when moist 
spreading or recurved, when dry appressed-erect, serrate to 
the sheathing base, the apex linear, serrate, pellucid; areola- 
tion at base of sheath parenchymatous, rectangular, above 
becoming linear-prosenchymatous, abruptly grading at base of 
limb into rounded incrassate cells about .010-.015 mm. in 
diameter, towards apex becoming elliptic with the longest 
diameter transverse, all pellucid to more or less opaque; 
lamellae 40-60, 5-7 cells high, the terminal cell broader and 
letuse to bi-cuspidate at apex, the lamellae extending almost 
to the base of limb ; perichjetial bracts with a longer sheathing 
portion and few or no lamellae; antheridial flowers conspicu- 
ous, cup-shaped, the broadly obovate shortly acuminate bracts 
which form the cup being about 4 mm. long, the costa broad 
and weak below hut stronger and bearing numerous laniellfe 
in the upper half ; the successive annual growths of the male 
plant taking place from the center of the antheridial flower 
of the preceding season: seta wiry, flexuous, 6-10 cm. long, 
lustrous, chestnut to light golden-brown ; capsule erect, but 
later inclined, and, when old and empty, cernuous, light to 
deep chestnut-brown, more or less cubical or shortly rectan- 
gular, apophysis discoid, distinct; capsule-urn about 3-5 mm. 
long; operculum low-conic, the beak about 1 mm. long; peris- 
tome-teeth about 0.25 mm, high, more or less reddish-pellucid; 
exothecial cells he^tagonal, the outer face convex and with a 
rounded to elliptic pore ; spores round, smooth, about .008- 
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,010 mm., mature in mid-summer; calyptra covering the whole 
capsule, rather lustrous, yellowish-brown. 

Cosmopolitan; in North America almost throughout, iii 
marshy places, pastures, woods, etc. 

Allegheny : Brush Creek, near Douthett, April 26, 

1908. O. E. J. 
Armstrong : Buffalo Creek, east of W. Wiiifield, June 

20, 1904. O. E. J. 
Beaver : Near Beaver, J. A. S. and W. N. M. Oc- 

tober 19, 190i. 
Butler : Buffalo Creek, near Winfield Jet., May 26. 

1906. O. E. J. 
Cambria : Cresson, May 18. 1904. O. E. J.; Lloyd- 

ville, July 23, 1908. O. E. J. 
Cameron : Miller, July 19, 1904. O. E. J. 

Center : Tussey's Mt., above Shingletown, July 

15. 1909. O. E. J.; Barrens near Scotia, 

July 16, 1909. O. E. J. 
Crawford : Linesville, May 18, and June 12, 1905. 

O. E. J. 
Elk : Dent's Run, July 19, 1904. O. E. J. 

Erie : Fresque Isle, May 8-9, September 20-22, 

1906. O. E. J. 

Fayette : Ohio Pyle, July 10. 1908, June 14, 1908, 

May 30-31. 1908. O. E. J. 

Indiana : Bank of Cush-Cushing Creek, near Cherry 

Tree. July 11. 1908. 

Lawrence : New Castle, 1906. Miss Susan Gageby. 

McKean : Westbrook Swamp, Bradford. June 2, 

1896, Bradford. June 9. 1896, West Branch 
Swamp, Bradford, June 21. 1896. D. A. 
B.: Larabee, July 21, 1904. O. E. J. 

Mercer : Houston Junction, July 12. 1902. J. A. S.; 

Half-Moon Swamp, June 12. 1906. 
O. E. J. 

Somerset : Keystone, October 9, 1904. O. E. J. 

Westmoreland: Between Ligonier and Donegal, June 23, 
1904, "Rachelwood," slope of Laurel Hill 
Mts., near New Florence, September 8-11, 

1907. O. E. J. 

5a. Poljrtrichum commtme variety uliginosum Huebener. 
In this variety the stems are less strong and rigid than in 
the species, and the leaves in the dry specimens are wide- 
spreading to recurved. It is rather rare in the eastern part 
of the United States. 
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Cambria : Cresson. May 18, 1904. O. E. J.; upland 

plateau near St. Lawrence, July 24, 19M, 
O. E. J. 

Crawford : Xear Linesville, May 12, 1908, and Harts- 

town. June 26-28, 1908. O. E. J. (Fig- 
ured). (Near Linesville this variety 
forms quite extensive heaths in the low- 
lying peaty pastures around the Pymatun- 
ing Swamp, especially on the low mounds 
of peaty soil formed by the uprooting of 
trees and their subsequent decay. 

Family XXIII. HEDWIGIACEAB. 

Autoicous or dioicous, rarely synoicous; paraphyses long, 
yellow, filiform : more or less robust, stiff, cespitose ; stem with- 
out central strand, irregularly to almost pinnately branched, 
rarely with long, pendent, 2-3-pinnate branches, densely- 
leaved, radiculose below, sometimes stoloniferous; leaves about 
8-seriate, spreading, drying imbricate, broad, thin, ecostate, 
concave, sometimes plicate, papillose; lamina one-layered, 
golden-brown at base, cells incrassate, punctate, non-margined, 
with several rows of small quadrate cells in the alar portion, 
or margined with the alar portion concave, sharply differen- 
tiated by large, colored, 4-6-sided cells; leaves on stolons 
recurved-squarrose, from a wider base suddenly long pilifer- 
ous-acuminate ; perichretial leaves erect, longer than the stem- 
leaves, with ciliate margins at apex; seta various; vaginula 
ciliate; capsule short, erect, shortly and thickly collumate; 
annulus none; spores large; operculum low, convex to ros- 
trate; calyptra minute and mitrate to large and cucullate. 

A small but widely distributed family of six genera, only 
one genus in our region. 

1. HEDWIGIA Ehrhart, Hedwig. 
Autoicous: laxly cespitose, glaucous-green: non-stoloni- 
ferous, erect to ascending, irregularly branched; leaves con- 
cave, ovate, tipped with a hyaline, serrate to ciliate acumination, 
margins revolute, entire, non-bordered ; leaf-cells two- to sev- 
eral-papillose, papillie on both sides, the upper cells oblong, 
the lower elongate, the median basal yellow, linear, becoming 
quadrate and brownish towards the angles; perichaetial leaves 
larger, the upper margins furnished with long, sinuose, articu- 
late, sometimes toothed cilia: seta about 5-8 mm. long, 
yellow, thicker upwards ; capsule immersed, obovate to glo- 
bose, smooth, pale brown, the mouth red and wide; spores 
.028-.032 mm., yellow with vermiform lines; operculum plano- 
convex, red, sometimes unbonate; calyptra minute, conic- 
mitrate, fugaceous. covering only the apex of the operculum. 
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A cosmopolitan genus of 8 species, occurring on non- 
calcareous rocks; 3 species in North America, only the fol- 
lowing in our range, 

1. Hedwigia ciliata Ehrhart, Bryologia Europaea. 
(H. albicans Lindberg; Fontinalis albicans Weber; Aniclangiuin 

ci}iatum Hedwig). 

CPlate XXX) 

In patches of varying size up to quite large, blackish or 
brownish below, glaucous-green above, more or less hoary, es- 
pecially in late summer or in autumn, owing to the colorless 
tips of the leaves: stems from 2 or 3 up to 8 or 10 cm. long, 
rather slender, irregularly forking and branching, the branches 
usually rather short ; leaves more or less secund on the pro- 
cumbent stems, when dry imbricated but with recurved apex, 
when moist spreading, concave, ovate, 1.5-3 mm. long, the 
apex sub-obtuse to long-acuminate, papillose-denticulate to 
spinuiosely denticulate, more or less hyaline; costa none; the 
median basal leaf-cells yellowish pellucid, not papillose, nar- 
rowly linear, incrassate, porose, towards the margin and in 
upper part of leaf the cells sub-quadrate or rectangular, with 
more or less sinuose walls, the cells in the angles often brown- 
ish and larger, the median and upper cells prominently papil- 
lose, longitudinally seriate, varying from quadrate to rounded 
or hexagonal; perichaetial leaves prominently ciliate towards 
the apex, not plicate ; seta practically none : capsule sub-sessile, 
immersed, globose-oblong, about 0.6-0.9 mm, in diameter, 
wide-mouthed and truncate when dry and empty, red-rimmed, 
the urn castaneous ; lid convex, sometimes mamillate, about 
three-fourths as wide as the median diameter of the urn; 
calyptra small, sub-cucuUate and fugacious; annulus none but 
one or two rows of exotliecial cells at the rim of the urn 
smaller, laterally elongate, and castaneous-pellucid; peristome 
none; spores mature in spring, minute, shallowly pitted, pale, 
thin-walled, about .025- ,028 mm.: autoicous. 

On dry rocks, boulders, stone-walls, etc., in non-calcareous 
habitats ; almost cosmopolitan ; in- North America occurring 
from the Arctic regions to Mexico. Common in our region, 

Allegheny : On large rock at head of Wildwood-Road 
Run, November 19, 1908. O, E. J. and G. 
K. J.; base of white oak at Keown, No- 
vember 14, 1909, O. E. J. 

Beaver : Valley of Little Beaver Creek, near 

Smith's Ferry, October 1, 1910. O. E. J. 

Fayette : Ohio Pyle, July 4, 1908, and May 30-31, 

1908. (Figured). O. E. J.; Meadow Run 
Valley, September 1-3, 1906, and 1-3, 1907. 
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O. E. J. and G. K. J. 

Huntingdon : Tussey's Mt., near Baileyville, July 13, 
1909. O. E. J. 

McKean : Quintuple, April 17, 1898. D. A. B. 

Westmoreland : Mt. Pleasant, August 31, 1903. Katherine 
R. Holmes. 
Id. Hcdwigia dliata variety leucc^haea Bryologia Europaea. 
{H. albicans var. leucophaea Limpricht). 

Very hoary; more robust than the species: leave? more 
falcate, wider, the hyahne base of the piliferous acumination 
occupying about the whole upper third of the leaf. 

With the type and in the same general habitat. 

Huntingdon : Stone Creek, T. C. Porter. (Porter's Cata- 
logue). 

Westmoreland: T. P. James. (Porter's Catalogue). 
Family XXIV. FONTINALACEAE. 

Dioicons or autoicous: filiform paraphyses few: slender 
to robust, aquatic, floating, blackish-green or reddish-brown: 
stem without central strand, 3-5-angIed, or round, much 
branched but bare below, fastened by a cushion of rhizoids at 
the base; leaves 3- and 5-seriate, ovate-acute to lance-subulate, 
carinate to concave or plane, mostly decurrent, rarely winged, 
entire or dentate at apex ; lamina uni-stratose above, bi- to 
tri-stratose below, with single costa or none; median leaf- 
cells mostly elongate prosenchymatous, smooth, the basal 
orange, laxer, rarely loosely rhombic hexagonal : seta rudi- 
mentary or normal; capsule erect, non-collumate, without 
annulus, without stomata; peristome none, single, or double, 
teeth when present 16, hygroscopic, as long as or shorter 
than the segments; mostly linear, orange- to brown-pellucid, 
non-bordered, mostly papillose, ventrally with projecting 
transverse trabeculje; inner peristome without basal mem- 
brane, segments filiform, 16, usually more or less united into 
a carinate cone, rarely free and appendiculate; lid short-conic 
to rostrate; calyptra small and conic or cucullate and reach- 
ing to below the capsule. 

A family of six genera, confined almost exclusively to 
the temperate and colder parts of the Northern Hemisphere; 
two of the genera in our range. 

Key to the Genera. 
a. Leaves ecostate; calyptra short. 1. Fonlinalu. 

a. Leaves costate; calyptra enclosing tbe whole capsule. 

2. Dkhelyma. 

1. FONTJNAUS Linnaeus, Hedwig. 
Dioicous : floral branches apparently axillary, very leafy ; 
antheridial clusters short and obtusely gemmiform ; arche- 
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gonial branches elongate and acute: slender to very robust: 
stems sharply 3-anBled to round, much branched; leaves of 
one form, 3-seriate, otherwise as for the family, ecostate; 
perichxtial leaves larger, almost enclosing capsule, broadly 
obovate, obtuse, lacerate when old: vaginule and seta rudi- 
mentary; capsule oval te ovate, mostly delicate; peristome 
double, inner and outer of same length, teeth 16, linear-lanceo- 
late, orange to brownish, plane, papillose, mostly apically 
united in pairs, the divisural zigzag, articulations prominent, 
the trabecuiie projecting both ventrally and laterally; seg- 
ments 16, filiform, united by lateral processes into a plaited 
cone, rarely free and appendiculate ; spores irregular in size, 
mostly green, almost smooth ; lid conic, calyptra reaching but 
little below the operculum, the base lacerate when old. 

A genus of about 50 species; about 30 occurring in North 
America; at least five occurring in our region. 

Key to the Species. 

a. Stem-leaves carinatc. 1. F. anlifiyrelica. 



b. Alar leaf-cells little or not at all diRerentiated 
c. Perichfetial leaves v 
c. Perichxtial leaves with an entire a 

d. Leaf-cells rhombic- hexagonal, not more tfian 1:6. 

d. Leaf-cells elongate -linear, about 1:7-30. 
f. 
e. Branches remote, spreading at almost right angles; leavt 
dimorphic. 6, F. novae-anglia 

e. Branches close, erect-spreading; vernal leaves replaced by si 
leaves of a different form. 2. F. biformh. 

!. Alar leaf-cells much differentiated; leaf-apex entire. 

3. F. stillk'antii 
f. Alar leaf-cells but moderately inflated; leaf-apex mostly plain- 
ly toothed. 7. F. leicurii. 

1. Fontinalis antipyretica variety gigantea SuHivant. 
(Pontinalis gigantea Sullivant). 

Floating, long, dark, brownish-green or golden green : 
stems denuded below, slender, up to sometimes 6 or 8 dm. 
long, irregularly divided; tha branches turgidly three-cor- 
nered and sometimes 2 or 3 dm. long; leaves deeply concave, 
carinate, up to 6-8 mm, long, 3-4 mm. wide, broadly ovate or 
lance-ovate, entire, acute, plane-margined ; median leaf-cells 
about 8-15:1, linear-rhomboid and more or less vermicular, 
the apical and basal shorter and wider, the alar sub-rectangu- 
lar and inflated ; perich?ettal leaves closely imbricated, the 
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Upper sheathing, truncate, rounded, entire, or lacerate at the 
apex: capsule rather small, sub-sessile, usually only the ros- 
trate calyptra and the conic lid emergent from the sheathing 
perichaetial leaves when mature, about 2 :1, more or less turgid- 
oblong ; lid reddish ; peristome usually a bright coral color, the 
inner peristome united at the apex and sometimes well down 
towards the middle into a perfect lattice-work, the bars in- 
complete below; spores mature in summer. 

In cool streams and in ponds, on stones or on wood; 
Europe, Asia, northern Africa, and from Canada through the 
United States to Alabama. Scarce in our region. 

Blair : T. P. James. {Porter's Catalogue). 

Cambria : T. P. James. (Porter's Catalogue). 

McKean : D. A. Burnett. (Porter's Catalogue. 

2. Fontinalis biformls Sullivant. 
Yellowish green to dirty green: stems long, much-branch- 
ing; leaves of two kinds; the vernal large, soft, lance-ovate, 
concave, blunt to acute, when fresh and motst quite prominent- 
ly three-ranked, and rather widely spreading; the summer 
leaves much smaller, narrower, convolute and tubulose above, 
rigid, covering the younger branches; median leaf-cells of the 
vernal leaves linear, the apical broadly rhomboidal, the angular 
quadrate-oblong, much larger, forming small decurrent 
auricles; costa none; archegoniat clusters rare, situated to- 
wards the base of the stems; antheridial clusters usually 2 
to 4 together and long-stipitate : capsule oblong-oval, enfolded 
by the perichcctial leaves; lid conic, rostrate; peristome-teeth 
lance-linear, about 20-articulate, cilia tessellate and united at 
the apex, papillose. 

In wood-land rivulets and streams; from New England 
to Florida and west to British Columbia, but not very com- 
mon. Rare in our region. Portage County, Ohio, and : 

McKean : D. A. Burnett. (Porter's Catalogue). 

3. Fontinalis suUivantii Lindberg. 
(F. lescurii variety gracilesceiis Sullivant). 

Quite similar to F. lescurii but smaller and more slender: 
very slender, regularly pinnate with remote and attenuate 
branches ; leaves distant, the stem-leaves lanceolate, soft, narrowly 
long-acuminate, somewhat concave, acute to somewhat 
obtuse, entire or sub-denticulate, yellowish, about 
5 mm. long; the branch-leaves about half as long, 
more rigid, more concave, acuminate; perichaetial leaves rather 
short as compared with F. lescurii, not undulate at apex ; median 
leaf-cells linear-flexuous, the apical shorter and broader, the basal 
shorter and broader, the alar much larger, inflated-oblong: cap- 
sules sessile, cylindric ; lid conic, long-acuminate ; peristome teeth 
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papillose, the inner peristome as in P. kscurii; spores minutely 
roughened. 

In streams in the mountains or hills, northeastern United 
States. Not reported from our region. 

4. Fontinalis delmarei Renauld and Cardot. 

Dnll green, naked below, much divided: stems and 
branches irregularly pinnate with rather robust, unequal, 
obtuse, erect-spreading branches; leaves crowded, erect- 
spreading, slightly incurved on the borders, very concave, 
lance-oblong, bluntly acuminate, non-carinate ; median leaf- 
cells elongate-linear, somewhat flexuous, a few at the angles 
small, c|uadrate-hexagonal ; perichxtial leaves with a rather 
rounded but often lacerate apex : capsule sub-immersed, oblong 
to oblong-cylindric, lid conic-acuminate ; peristome- teeth lance- 
linear with about 15-18 articulations, with the divisural distinct 
at base only, entire, inner peristome with a united lattice work 
only at the apex, below papillose and with imperfect bars. 

A rather rare species reported from Miquelon and New- 
Jersey but, as we now think, probably not to be expected in 
our region. 

5. Fontinalis dalecarlica Bryologia Europxa. 

(Plate XXX) 

.Stems slender, much-branched, naked below, 1-3 (4) dm, 
long, attenuate, dark-castaneous, sub-lustrous; leaves some- 
what close, erect-spreading to somewhat imbricate, more or 
less glossy, lance-oblong to narrowly lanceolate, acuminate, 
2-3 mm, long, often slightly toothed at apex, margins usual- 
ly somewhat involute, concave, sometimes very sHghtly 
auricled at base; leaf-cells prosenchymatous, rather incrassate, 
linear-oblong, about 10-1S:1, the marginal slightly narrower, 
the alar rectangular to irregularly quad rate-hexagonal, con- 
siderably larger, usually slightly colored; perichsetial leaves 
apiculate, the apex finally lacerate: capsule immersed, about 
2 mm. long; peristome orange to brownish, the teeth slender, 
granulose, with about 14-22 lamella, the inner peristome with 
an imperfect lattice; spores muriculate. about .025-.032 mm., 
mature in summer. 

In rapidly flowing streams, occurring from Greenland to 
Kansas and the Gulf States, also in Europe. Rare in our 
region. 

Center : In swiftly running mountain-stream about 

three miles south of Boalsburg, Septem- 
ber 22, 1909. Sterile. O. E. J. (Fig- 
ured) ; Bear Meadows. T. C. Porter^ 
(Porter's Catalogue). 
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5. Ponttnalis novae-angliae Sullivant. 
(Plate XXX) 

Rather bright green, fairly firm: stems usually 3-4 dm. 
long, wiry, purplish-ljlack, slender, rather freely branching, 
naked below but qnite densely foliate towards the apex; leaves 
rather close, somewhat appressed, thin, entire, sometimes faint- 
ly serrulate at apex, the main branches with leaves about 2-2.5 
mm., broad when moist, the branches more or less linear-at- 
tenuate: leaves about 3-4.3 mm. long, broadly ovate-lanceolate, 
concave, the margins somewhat revolute, the apex cucullate, 
rounded-obtuse; median leaf-cells linear-vermicular to some- 
what narrowly linear-oblong, prosenchymatous, incrassate, 
about 6-15 ;I, the alar cells forming a quite distinct group, 
quadrate to oblong, moderately enlarged, somewhat incrassate 
and colored; capsule sub-cylindric to oblong-oval, near base of 
stem, closely invested by the ovate-sub-orbicular perichsetial 
leaves, which are lacerate when old, capsules rare; peristome- 
teeth colored, linear-lanceolate, 18-20-articulate, slightly papil- 
lose ; cilia tessellate and united at apex only, minutely papillose ; 
.spores smooth. 

In brooks and swift-running streams from Newfoundland 
to Ontario and North Carolina, but seldom found in our 
region. 

Crawford : Linesville. August 4, 1909. O. E. J. 

Westmoreland: Creek below Hillside Station, September 
17,1909. O.E.J, and G.K.J. (Figured). 

Huntingdon : Spruce Creek, T. C, Porter. (Porter's 
Catalogue). 
7. Fontinalis lescurii Sullivant. 

I-oose, soft, green to glossy golden-green: stems long, 
reaching sometimes 3 or 4 dm., naked and blackish below, 
dividing and branching irregularly except sometimes at the 
apex, where the branches may be arranged pinnate!)^; leaves 
erect-spreading, soft, obscurely three-ranked, concave, clasp- 
ing at the base, lance-ovate to lance-oblong and rather slender- 
ly acuminate, acute to somewhat obtuse, slightly denticulate 
at the apex, usually about 4-6 mm. long; median leaf-cells 
about 12-15:1, elongate-linear, flexuous, the apical and basal 
shorter and broader, the angular enlarged oblong, inflated, 
forming quite distinct auricles; perichxtia numerous towards 
the base of the stems, perichaetial leaves sheathing, the inner 
rounded-obtuse, broadly ovate, reaching nearly to the apex of 
the mature capsule: capsule short, sub-cylindric, enclosed by 
the closely folding perichxtial leaves until almost mature, about 
2.5:1; lid long-conic; peristome-teeth red-orange, papillose, 
about 20-25-articulate, the inner peristome more or less com- 
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pletely united into a lattice-work at the apex but free and 
merely appendiculate below ; spores mature in summer. 

On stones in streams from Nova Scotia to Alabama and 
west to the Rocky Mountains, Rare in our region, 

Huntingdon : T. C, Porter, (Porter's Catalogue), 

McKean : Bradford, D. A. B. (Porter's Catalogue). 

2, DICHELVMA Myrin. 

Dioicous; antheridial shoots small, gemmiform ; arche- 
gonial shoots long; slender to robust, shining, green to 
golden-brown, blackish below ; branching various, the branches 
recurved at the apex; leaves 3-seriate, falcate-sec und to cir- 
cinate. lance-subulate from a slightly decurrent base, carinate- 
plicate, weakly' serrate; costa complete to long-excurrent ; 
median leaf-cells linear, narrow, the alar not wider; inner 
perichjetial leaves long, tubular, sinistrorsely wound around 
the seta: seta long; capsule ovate, soft, brownish; peristome- 
teeth 16, lance-linear, obtuse, papillose, spreading either when 
damp or when dry, often more or less cleft or divided along 
the median line, trabecule low and distant; inner peristome 
longer and sometimes falling away with the operculum, seg- 
ments fihform, more or less united; lid about as long as urn, 
conic, mostly oblique and curved ; calyptra enclosing the whole 
capsule, split along one side, sinistrorse; spores small and 
uniform in size. 

A rather widely distributed genus of 7 species; 5 species 
occurring in North America; 2 species in our region. 

Key to the Species. 
a. Leaves subulate; costa long-excurrent. L D. capitlaceum. 
a. Leaves acute; costa complete or almost so. 

2, D. paUescens. 
1. Dichelyma capillaceum [Dillenius] Bryologia Europa^a. 
yD. pallescens SuIHvant and Lesquereux; FoniinaUs capillacca 

Hedwig), 

Yellowish above, brownish to blackish below; stems 
slender, often 10-15 cm, long, with a few distichous, divaricate, 
or one-sided branches; leaves erect-spreading, secund to 
falcate-secund, long-linear from a lance-oval base, about 5-7 
mm. long, serrulate towards the apex; costa long-excurrent; 
perichaetial leaves linear, thin, ecostate, pale and twisted and 
reaching above capsule; leaf-cells narrow, linear-rhomboid: 
seta short, slender; capsule small, pale yellowish, thin-walled, 
ovate, the urn truncate and about 1.5-2:1; lid high-conic; 
peristome double, the teeth shorter than the inner peristome, 
narrowly linear, densely papillose, segments longer than teeth, 
constricted at the articulations, pale yellow, papillose, forming 
3 connected lattice-work only above; spores mature in late 
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On sticks and the bases of bushes in and around the edges 
qI slow streams and ponds; Europe and from New Brunswick 
and Ontario southward to Pennsylvania. Not yet recorded 
as occurring within our region. 

2. Dichelyma pallescens Hryologia Europxa. 

{Fonliiialis capillacca Hooker). 

(Plate XXXI) 

Slender, light yellowish-green, sometimes glossy: stems 
usually about 5-10 cm. long, the branching sub-distichous; 
leaves secund, more or less falcate, the ends of the branches 
and stems appearing hooked, leaves oblong-lanceolate, about 
3-5 mm. long, gradually long-acuminate, complicate-carinate, 
nearly entire; or denticulate above, plane-margined, acute to 
obtuse; costa percurrent or nearly so; median leaf-cells rhom- 
boid-linear, prosenchymatous, about 8-15:1, rather incrassate, 
the basal colored and somewhat shorter, a few alar wider and 
oblong, incrassate, the apical shorter; perichxtial leaves about 
as long or usually longer than the seta and capsule together: 
seta about 4 mm. long, slender, enclosed in the perichxtium; 
capsule small, thin, ovate, yellowish, about 1 mm. long, trun- 
cate by the falling away of the lid; lid high-conic; peristome- 
teeth linear, rather rudimentary, pale, castaneous-peUucid, 
with distinct divisural and lamellae, and about 10-12 castaneous- 
peUucid, low ventral trabecule; segments filiform, longer than 
teeth, united only at the summit or entirely free, sometimes 
remaining on the ripe capsule only as short, filiform, cilia- 
like structures between the teeth ; exothecial cells rounded, 
casta neo US-pellucid, incrassate-collenchymatous, the upper 
laterally oblong and smaller; spores mature in summer, cas- 
ta neous-pel lucid, incrassate, minutely papillose, varying from 
about .016-.025 mm. 

On sticks and the bases of bushes along creeks and around 
ponds; New Brunswick to Minnesota and Pennsylvania. Not 
yet found in our region, excepting along the northern border. 

McKean : Bradford. D. A. B. (Porter's Catalogue) ; 

Riverside, New York, a few miles north of 
Bradford. D. \. B. October 18, 1897. 
(Figured). 
Family XXV. CLUfACEAE. 

Dioicous ; flowers on secondary stems and at base of 
branches; gregarious, large and stately, growing in swamps: 
stems rhizome-Hke, subterranean, radiculose, with smooth, 
branched, reddish-brown rhizoids, secondary shoots 3- to sev- 
eral-angled, erect, with tree-like branching, with central 
strand ; branches leafy, cylindric, simple, pinnate or bi-pinnate ; 
paraphyllia numerous; leaves dimorphous, the rhizome and 
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lower part of stem having scale-like and appressed colored 
leaves, the upper stem and branches having green leaves ; 
leaves plicate; costa simple, homogeneous, ending below the 
apex, at the base widened by two or three layers of laminal 
cells; leaf-cells smooth, upwardly narrow-rhombic, downwards 
linear, the basal orange, the alar hyaline, lax, thin-walled and 
forming a distinct group; perichxtiat leaves numerous, long 
and slender; sporogonia often aggregated: seta long, erect, 
stiff, sinistrorse; capsule erect and symmetric or arcuate and 
unsymmetric ; exannulate; peristome double with the parts of 
equal length ; teeth confluent at base, reddish-brown, articulate, 
papillose, or transversely striate, the lameliae numerous; inner 
peristome yellpw, papillose, with more or less of a basal mem- 
brane, the segments carinate, more or less gaping along the 
keel, cilia none; spores medium size; operculum rostrate from 
a convex base ; calyptra cucullate. 

Two genera: Girgensohnia, with one species, in the regions 
bordering the North Pacific, and the following: 

1. CUMACIVM Weber and Mohr. 

Mostly as characterized in the description of the family: 
branches simple, or sometimes almost pinnate, unequal, at- 
tenuate; branch-leaves lance-Hgulate from a decurrent, auricled 
base, bluntly to sharply acute, sharply serrate above; inner 
perichsetial leaves abruptly acuminate, entire, short-costate ; 
cosla of the leaves strong, ending below the apex, dorsally 
toothed above: seta 15-45 mm. long, stiff, castaneous; capsule 
erect, symmetric, almost cylindric, castaneous ; teeth lance- 
linear, acuminate, with a dark red border, with low papillose 
dorsal plates, and with closely placed trabeculie; inner peris- 
tome orange, vertically striate-papillose, segments linear, 
carinately gaping, finally divided: spores .01,'i-.020 mm., rusty, 
warty; calyptra long, narrow, enclosing whole capsule, cleft 
on one side to a]>ex. sometimes twisted. 

A widely distributed genus of about 7 species : 3 occurring 
in North America and extending into our region. 

Key to the Specie.<r. 

a. Branch-leaves indistinctly auricled and little plicate: median leaf- 
cells about 8-10:1, 1. C, dcniroides. 
K, Branch-leaves strongly and deeply plicate; median leaf-cells less 
than 8:1. b, 
b. Median cells about 5-7:1; plants of a tree-like form. 

2. C. a'nericanum. 
b. Median cells noi more than two or three times as long as wide; 
plants not so plainly dendroidal. 3, C. kindbcrgii. 
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1. Cltmacium dcndroides [Linnaeus] Weber and Mohr. 
(Hypnuiii dendroides LiniiKUs; l.cskca dciidroidcs Hedwig). 

Dendroidal, robust, bright or yellowish-green; the prim- 
ary stems underground, creeping, divided ; the secondary stems 
rising to a height of sometimes 10 cm., leafless below, bearing 
at the summit numerous erect-spreading, flexuous, usually 
straight branches; leaves large; stem-leaves broadly amplex- 
icaul, with a more or less rounded and cucullate or apiculate 
apex ; branch-leaves imbricated, giving to the branches a thick 
and turgid appearance, about 2X0.7 mm., lance-oblong to Ungu- 
late-oblong, denticulate at base but (|uite sharply serrate above, 
plicate, somewhat cordate at the base; costa nearly reaching 
apex; median leaf-cells about 6-10:1. linear-rhomboidal to 
linear-hexagonal, shorter and wider towards the apex and to- 
wards the base, the alar somewhat lax, wider, hyaline, few, 
forming small auricles; perichtctial leaves entire, non-plicate, 
the inner sheathing; seta deep red. about 2.5-3 cm. long; 
capsule erect, castaneous, oblong-cylindric, about 4 mm. long, 
about 3-4:1; lid often remaining attached to the columella, 
straight, acutely rostrate; calyptra reaching to below the cap- 
sule; peristome large, the teeth forming a cone when moist 
but usually curved in between the segments when dry; spores 
mature in fall, green in color. 

On wet ground in marshes, at borders of streams, mar- 
gins of swamps and lakes, etc.; Europe. Asia, and from Arctic 
America south to New Jersey. It may eventually be found 
to occur in the northern part of our region. 

2. Cltmacium americanum Bridel. 
(Plate XXXI) 
Loosely cespito^e, robust, yellowish-green, lustrous : prim- 
ary stems creeping stolon-like in the leaf-mould, throwing up 
at intervals dendroidal secondary stem? to a height of 5-8 
cm.; secondary stems with large, scattering to closely im- 
bricate, ovate, scale-like leaves below, above bearing a closely 
tufted group of branches; branches ascending, 1.5-2..^ cm. long, 
terete, acute to obtuse: branch-leaves 1.7-2.2 mm. long, about 
two-fifths as wide, broadly lanceolate, sharply serrate in upper 
half, often denticulate below, acute, broadly auriculate, erect- 
spreading, when dry imbricate, strongly bi-sulcate; costa 
strong, ending just below apex ; median leaf-cells oblong-hexa- 
gonal with more or less rounded or truncate ends, 5-7:1, rather 
incrassate, those of the auricles quadrate along the margin to 
diamond-shaped towards the interior, the apical and the upper 
marginal larger and rhombic-oblong: seta erect, stout, dex- 
tiorse above, sinistrorse below, castaneous. about 1-1.6 cm. 
long; capsule castaneous, narrowly cylindric. about 3-5 mm. 
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long, erect to slightly curved, slightly contracted below the 
mouth when dry, nearly smooth; annulus none; operculum 
conic-rostrate, about 1 mm. long ; peristome-teeth shallowly in- 
serted, orange-castaneous, non-striate but decidedly papillose, 
strongly and rather densely trabeculate, the lamellse and di- 
visural not very distinct, the teeth slender and often perforate 
below ; segments usually longer than teeth, linear, arising from 
a very narrow and often somewhat perforate basal membrane 
which is usually inserted entirely below the rim of the urn, 
the segments yellowish, granular-papillose, perforate-cleft in 
a ladder-hke manner along the median line; cilia none, or 
sometimes represented by mere stubs rising from the basal 
membrane; exothecial cells heavily incrassate, castaneous- 
pellucid, oblong, the upper rounded-(|uadrate, those at the rim 
smaller and transversely oblong, darkly incrassate; spores 
yellowish, minutely roughened, about .016-.018 mm., the walls 
moderately incrassate. 

In damp, shady woods on rotten logs, stumps, wet soil, 
rocks, etc., often in swamps. From New Brunswick to the 
Carolinas and Alabama and west to the Rocky Mountain re- 
gion. Not uncommon in our region but rather rarely found 
in fruit. 

Allegheny : Darlington Hollow, Sharpsburg, .August 

17, 1884, J. A. S., Moon Township, 1889. 
J. A. S. (Figured); along creek near 
Thornhill, May, 1906. O. E. J. and G. E. 
K. ; near Douthett, April 26, 1908. 
O. E. J. 
Butler : Along creek north of Douthett, April 26, 

1908." O. E. J. 
Crawford : Pymatuning Swamp, f-inesville, June 12, 

1905. and -May 12. 1908. O. E. J.; Harts- 
towii. May 29-31, 1909. O. E. J. and 
G. K. J. 
McKean : Bradford. D. A. Burnett. (Porter's Cata- 

logue). 
Washington : Linn and Simonton. (Porter's Catalogue). 
Westmoreland: N'ear Apollo, August 3, 1904. Miss K. R. 
Holmes; }lillside. May 22, 1909. O. E. J. 

3. Climacium kindbergii (Renauld and Cardot) Grout. 
(C. oincricaiiiiiu var. kindbergii Renauld and Cardot). 

(Plate XXXI) 
Dark yellowish-green to almost black, usually rather 
densely cespitose: secondary stems about 3-6 cm. tall, some- 
times indistinctly dendroidal, stout, castaneous, bearing along 
the stem rather scattered widely ovate leaves about 3-4 mm. 
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long, leaves not sulcata, plane-margined, sub-clasping at base, 
acute and almost entire at apex, strongly costate into the 
apex; basal cells in a wide area, rather thin-walled, targe, 
rectangular to rhombic-oblong, often somewhat brownish, 
above quickly passing into linear prosenchymatous cells about 
10-15:1, the apical cells shorter and rhombic oblong; branches 
densely tufted, ascending to widely spreading, 1.5-2.5 cm, 
long; branch-leaves about 1.5-2.5 mm. long, broadly lance- 
ovate, somewhat clasping by the auriculate base with rounded 
auricles, strongly sulcate, apex obtuse to acute, margin plane, 
serrate in upper half, strongly costate almost to the apex; 
median leaf-cells of the branch-leaves oblong- hexagonal, 2-3:1, 
somewhat incrassate, the basal short rhombic to quadrate- 
rectangular in the auricles, the median basal longer with 
rounded ends, incrassate and more or less castaneous-pellucid: 
sporogonium not seen from our region but described as hav- 
ing the seta more Rexuous and considerably longer than in 
C. americamim ; capsule 4-6 mm. in length; peristome-teeth 
perforate. 

In swamps and pools in woods from \ew England to In- 
diana and the Gulf States. Rare in our region. 

Fayette : Along margin of densely shaded mountain 

stream. Meadow Run Valley, four miles 
south of Ohio Pyle. September 1-3, 1906. 
O. E. J. and G. K. J. (Figured). 

Family XXVI. LEUCODONTACEAE. 

Dioicous, rarely autoicous: antheridial shoots gemmi- 
form, axillary; archegonial clusters terminal on short peri- 
chietial branches; both kinds on secondary shoots: paraphyses 
few, iiliform: plants more or less stiff and robust, laxly cespi- 
tose, mostly shining; stem cylindric, central axis rudimentary 
or none; main stem creeping, branched, radiculose with 
brownish radicles; secondary stems numerous, erect or ascend- 
ing, rarely pendent, thickly-leaved, simple or branched; leaves 
pluri-seriate, decurrent, often plicate, ovate to lanceolate, 
abruptly to slenderly acute, non-bordered, one-layered; costa 
double or simple or none; leaf-cells incrassate, mostly smooth, 
rhombic above, below elongate along the middle of the leaf, 
towards the margin rounded-quadrate in many series: capsule 
erect, -symmetric, oval or ovate to oblong-cytindric; annulus 
present; peristome double, teeth lanceolate to lance-subulate, 
densely articulate, non-bordered, mostly papillose, mostly with- 
out projecting lamellae; basal membrane of inner peristome 
low, segments rudimentary and narrow or none, as long or 
shorter than teeth, cilia none; lid conic, obliquely rostrate; 
calyptra cucullate; spores medium to large. 
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Oh rocks and trees, mainlj- confined to temperate re};ions; 
11 genera; only 2 genera in our region. 

Key Id the Genera. 
a. Costa double or mare. I. Leucodon, 

a. Costa single. 2. Forsslrocmia. 

1. LEUCODO.y Schivaegriclien. 
Dioicous: blackish to yellovvijih or brownislt-grecn, duU 
or lustrous : primary stems very long and branched ; secondary 
stems usually simple, equally high, sometimes more or less 
pinnate, thickly leafy; leaves drying appressed, straight or 
secund, mostly pluri-plicate. when moist spreading, ovate- 
acnniinate to short-acute, entire or apically serrate, ecostate; 
median leaf-cells smooth, oblong-rhombic, the basal reddish- 
yellow; inner perichietial leaves high-sheathing, long-acumi- 
nate : seta mostly more or less elongate, reddish ; capsule most- 
ly exserted, oblong to oval (or globose), reddish brown to 
blackish, with a small mouth and short collum. stomata none; 
annulus present ; peristome double with the inner peristome 
rudimentary or apparently lacking; teeth whitish to yellow- 
ish, mostly gaping in the middle or divaricately cleft ; lid conic, 
constricted at the base, sometimes obliquely rostrate; calyptra 
smooth, cucuUate. enveloping the capsule and upper end of 
.leta; spores .■02.S-,035 mm., yellowish -green, finely warty. 

A widely distributed genus of 36 species, occurring on 
trees and rocks; 8 species in North America; 3 species, prob- 
ably, in our region. 

Key to the Species. 
a. Leaves plicate: secondary stems well developed: seta al>o(it 2-3. S 
mm. long, with capsule emergent but shorter than the perichajtial 
leaves. 1. L. brachypus. 

a. Secondary stems less developed: capsule long-exserted. 
b. 
b. Leaves ovate-elliptic, rather abruptly and shortly acuminate. 

scarcely plicate. 2. L. julacfus. 

b. Leaves lance-ovate, king and slenderly acnminatc. much plicate. 
3. L. sciuroidei, 

1. Leucodon brachypua Bridel. 
(Plate XXXI) 
Moderately robust, brownish to light green, loosely tufted : 
stems usually at least ,^-6 cm. long, with rather numerous 
secondary' simple or branched divisions; leaves about 2 mm. 
long, ovate, bluntly acute to short-acuminate, obscurely more 
or less secund, usually plicate with two folds, entire to ser- 
rulate above; costa none; median leaf-cells linear- fusiform 
and castaneous pellucid at base, the interior median rhombic, 
about ,S-8:1, grading to oval at the apex, the marginal basal 
rounded-quadrate to transversely oblong, all cells incrassate; 
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perichsetial leaves loosely appressed-sheathing, non-plicate, the 
inner surpassing the capsule: seta about 2-3.5 mm. long, 
wrapped in the perichastial leaves; capsule oval-oblong, about 
1.2-1.5 mm. long, about 2:1, castaneous, small-mouthed, dark- 
rimmed; lid conic, obliquely short- rostrate ; peristome-teeth 
rather broad, irregular, pale to whitish, papillose, often bifid 
at apex, the inner peristome very thin, narrow, and without 
segments or cilia; spores mature in winter or late fall, pale, 
rather thin-walled, granular. 

On trees and rocks in hilly or mountainous regions; from 
Xova Scotia to Kansas and south to the Gulf States. Rather 
common in our region. 

Cambria : Cresson. T. C. Porter and T. P. James. 

( Porter's Catalogue). 

Crawford : On bark at base of Fra.v!iius nigra, near 

Linesville, June 11-12, 1907. O. E. J. 

McKean : Quintuple, November U, 1893, (approach- 

ing /.. sciuroides in acumination of leaf- 
apex) and Langmade, near Bradford, Au- 
gust 11, 1895. D. A. B. (Figured). 

Washington : Linn and Simonton. (Porter's Catalogue). 
2. Leucodon julaceus [Linnxus] SulUvant. 
{Hypnuin julaccum Linnaeus; Ptcrigynatulnim julacciim 

Hedwig). 

(Plate XXXII) 

Resembling the preceding in habit but with shorter sec- 
ondary stems and distinctly terete branches, which are julace- 
ous when dry: leaves crowded, closely appressed-imbricate 
when dry, scarcely secund, ovate-elliptic, abruptly short-ac- 
uminate, entire or slightly serrulate at apex, the margins often 
recurved, blade concave, scarcely plicate, the base rounded 
and sub-clasping; leaf-cells mainly as described for the genus, 
but the upper much shorter and broader than in the other 
species, in the median upper third rhombic-oblong, incrassate, 
about 2-3:1, seriate; the marginal rounded-hexagonal but 
towards the base usually densely transversely oblong-hexa- 
gonal, the basal median linear-vermicular and much incrassate, 
those above becoming shorter; costa none; perichsetial leaves 
linear-oblong, filiform-acuminate, reaching well up to the cap- 
sule : seta slender, partly exserted ; capsule turgid-oval, cas- 
taneous, about 0.5-0.7x1 mm,; annulus none; lid obliquely 
short-rostrate, about half as long as the urn ; peristome closely 
similar to that of L. brachyptis, the teeth apically bifid; spores 
mature in fall. 

In woods on tree-trunks, often mixed with other mosses, 
from New England to Michigan and south to Florida and 
Texas. Probably will prove to be not uncommon in our region. 
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Allegheny : On base of white oak tree, Library, April 

29, 1909. O. E.J. (Figured). 
Cambria : T. P. James. (Porter's Catalc^ue). 

Indiana : T. P. James. (Porter's Catalogue). 

Washington : Linn and Simonton. (Porter's Catalogue). 

3. Leucodon sciuroides [Linnxus) Schwaegrichen. 
(Hypnum sciuroides Linnaeus; Fissidens sciuroides Hedwig). 

Rigidly cespitose, brownish to olive-green : secondary 
stems terete and julaceous, more or less curved-ascending at 
the ends, usually 3 or 4 cm, long; leaves densely crowded, 
slightly secund, closely imbricate when dry, more or less open- 
spreading when moist, lance-ovate, long and slenderly acumi- 
nate, entire, usually about 5-plicate, somewhat decurrent ; costa 
none; leaf-cells about as for L. brachypus; perichxtial leaves 
paie, non-plicate: seta about 7 or 8 mm. long, rather stout; 
capsule oWong-elliptic, brown, exserted; lid conic, same color 
as urn ; peristonie-teeth slender, pale to whitish, remotely 
articulate, entire or split toward.s the base ; annulus simple, 
falling away in fragments; calyptra yellowish-brown apically, 
reaching to the base of caspule; spores mature in spring but 
capsules very rarely found. 

On trunks of trees, or very rarely on rocks, in woods ; 
Europe, and from lower eastern Canada through the northeast- 
ern United States. Not yet found in our region. 

2. FORSSTROEMIA Lindberg. 

(Leptodon Mohr). 

Autoicous, rarely dioicous ; quite robust to slender, green 
to brownish-green, mostly dull ; leaves drying imbricate and 
non-plicate or indistinctly plicate, when moist erect-spreading, 
oblong to linear, short acute, also ovate and acuminate, margin 
more or less revolute, entire or apex serrate; costa rather 
narrow, ending about the middle ; apical and median cells ellip- 
tic or oval, the angular rounded- quad rate to transversely ob- 
long; inner pericha^tial leaves sheathing, long and narrowly 
pointed, costate or ecostate: seta short, 2-5 mm., straight, red 
to yellowish; capsule mostly exserted, ovate to oval, pale or 
reddish-brown; annulus narrow or none; peristome-teetb 
lance-linear, mostly yellowish, pellucid, densely articulate, 
finely papillose above, sometimes broken through on the di- 
visural; inner peristome none or very rudimentary; spores 
.020-.035 mm., yellowish-green, finely papillose; lid conic, nar- 
rowly acuminate to shortly rostrate; calyptra cucullate with 
erect hairs, rarely smooth. 

A widely distributed genus of 20 species, mostly arboreal 
in habitat ; 4 species in North America ; 1 species in our region. 
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1. Porsstroemia trichotnitria (Hedwig) Lindberg. 
{Flerigynandrum irichomitriiim Hedwig: Lepfodon irichomitrius 

Mohr). 

(Plate XXXII) 

I'roadly cespitose, rather rigid, yellowish-green; primary 
stems creeping, filiform, the secondary stems numerous and 
abundantly branched; leaves close, loosely erect-spreading, 
lance-ovate, shortly acuminate to acute, entire, when dry some- 
what plicate, about l.S-2 mm. long, the extreme apex rather 
blunt, the base concave, the margins reflexed; perichaetial 
leaves loose in texture, the inner sheathing, reaching to the 
base of the capsule or a little higher: seta short, slightly longer 
than the capsule; capsule ovate-cylindric. thin-walled, rather 
gradually narrowed below, about 3-4:1, about 1.5 mm. long; 
exotheciat cells rather incrassate, irregularly polygonal to 
rectangular-oblong, several rows at the narrowed mouth 
smaller, rounded-quadrate and dark-castaneous; peristome- 
teeth whitish, lance-linear, rather remotely articulate, some- 
times perforate along the divisural, the inner peristome entire 
to more or. less torn, adhering to the ventral surface of the 
teeth: lid short-rostrate; spores mature in winter, orange-in- 
crassate. almost smooth, about .023-.025 mm. 

In woods on ti'ees, rarely on rocks; Asia, and from New 
England to Ontario and the Gulf States. Common in Eastern 
Pennsylvania but rare in our region. 

^fcKean : Near Latshaw. N. Y.. north of Bradford, 

August 23. 1895. D. A. B. (Figured). 

Family XXVIl. NECKERACEAE. 
Dioicous, rarely autoicous or synoicous; sexual clusters only 
on secondary shoots and their branches, with filiform, often 
yellowish paraphyses : slender to robust, mostly stiff, laxly cespi- 
tose: stem somewhat dorsiventrally flattened, witii or without 
a rudimentary central strand ; primary stem more or less 
creeping, mostly filiform, mostly sparsely fasciculately radicu- 
lose; secondary stems more or less elongate and ascending or 
much elongated and pendent, mostly distantly or symmetrical- 
ly pinnate, thickly-leaved, julaceous or flattened; leaves nearly 
always pluri-seriate, uni-stratose, of various forms; costa most- 
ly delicate, homogenous, simple or double or none ; median 
cells mostly prosencbymatous.the apical sometimes parenchym- 
atous, the basal often colored, the alar sometimes differ- 
entiated : capsule mostly erect and symmetric, peristome most- 
ly double, teeth yellowish to brownish, lance-linear, dorsally 
sometimes abnormally thickened, ventrally trabeculate; the 
inner peristome with mostly low carinate basal membrane, 
raiely rudimentary or none, segments linear to filiform, often 
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fenestrate, rarely cleft the whole length, cilia mostly none; lid 
conic, erectly to obliquely rostrate; calyptra mitrate to cucul- 
late, mostly hirsute; spores of varying size. 

A large family, occurring mainly on trees in warmer re- 
gions, often forming a conspicuous part of the vegetation; 51 
genera, of which but three occur in our region. 

Key to the Genera. 
a. Secondary stems flattened, ascending or pendent; leaves mostly 

conspicuously unsymmetric. Ix 

a. Secondary stems mostly erect and branched in a tree-like manner; 
leaves only sliglitly unsymmetric. 3. Thomnium. 

b. Exannulate; basal membrane of inner peristome low, cilia 

none, segments narrowly linear. 1. Ntckera. 

b. Annulus 2-seriate; basal membrane conspicuous, cilia rudi- 
mentary and soon disappearing or well -developed, segments 
about as broad as teeth. 2. Homalia. 

1. NHCKERA Hedwig. 

Autoicous or dioicous, rarely synoicous: mostly more or 
less robust, cespitose, green to yellowish or brownish, some- 
what lustrous: primary stems often stoloniferous, paraphyllia 
mostly none ; leaves on the filiform shoots small, ecostate, sym- 
metric, concave; normal leaves either 8-seriate, the dorsal and 
ventral alternately turned to the side, the lateral spreading, 
or 4-seriate, the dorsal and ventral series lacking, leaves plane, 
unsymmetric, rugose, more or less spatulate from a broader and 
shortly decurrent base, acute to obtuse or truncate ; costa vari- 
ous; upper leaf-cells rounded to rhombic, the lower linear, the 
alar differentiated, small and quadrate; perichsetial leaves high- 
sheathing, narrow, long-acuminate : capsule oval or elliptic, im- 
mersed to exserted ; annulus none; peristome double, inserted 
far back; peristome- teeth lance-linear, often basally striate, 
low-trabeculate, sometimes split along the divisural; basal 
membrane mostly very low; cilia none; calyptra mostly cucul- 
late and with erect hairs; spores medium, mostly brownish, 
papillose. 

A widely distributed genus of about 160 species; about 20 
.species in Xorth America; two species in our region. 

Key to the Species. 
a. Leaves narrower, acute lo acuminate; capsule at least partly im- 
mersed. 1. J^. pcnnala. 
a. Leaves rounded and abruptly apiculate; capsules exserted. 
2. N. complanalo. 

1. Neckera pennata [Linnxus] Hedwig. 

(Fontinalis pennata Linnjeus). 

Large, with primary stems creeping, often stoloniferous, 

the secondary stems 6 to 8 or 10 cm. long, erect, pinnate or 

nearly simple; leaves lance-ovate, acute to acuminate, more 
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or less undulate above, the margins entire or slightly dentic- 
ulate; costa short and faint, more or less bi-striate and 
wrinkled : median leaf-cells linear at base, towards the apex 
the upper marginal and apical broadly rhomboid ; inner peri- 
chxtial leaves entire, half-sheathing, elongate-lanceolate, reach- 
ing somewhat beyond the capsule: seta very short; capsule 
immersed, yellowish, oblong-oval, brown when old, about 
2.5:1; lid acute-conic or acuminate; calyptra very small and 
covering only the operculum ; peristome cfouble, teeth irregular- 
ly divided, subulate-linear from a lance-linear base, sometimes 
apically coherent, the segments rudimentary and very short; 
spores in summer. 

On trees or on moist rocks in cool, moist woods, usually on 
the trunks of deciduous trees; widely distributed in temperate 
regions, in North America extending from lower Canada south 
to North Carolina. Probably rather common in the eastern 
part of our region. 

Cambria : (jlresson. T. C. Porter. (Porter's Cata- 

logue). 

McKean : D. A. Burnett. (Porter's Catalogue). 

2. Neckera complanata [Linnecusj Huebener. 

(HypHum complaiialutH Linnaeus; Homaiia complanata De- 

Notaris). 

Yellowish to pale green, in rather large and dense tufts, 
soft : stems long, often reaching 8 or 10 cm., branchlets pinnate- 
ly arranged ; complanate, sometimes more or less flagelliform ; 
leaves oblong-lingutate. compressed, complanate, usually 
rounded at the apex and short-apiculate, sometimes acute or 
acuminate, those at the tips of the branches often more or 
less deflected and falcate, the margin usually inflexed at base 
on one side, serrulate at apex; costa double, very short and 
faint, or none; median leaf-cells linear-vermicular, the apical 
shorter and wider, rhomboidal, the angular quadrate-oval and 
yellowish-pellucid ; perichaetia borne along the sides of the 
stem, the leaves long-sheathing: seta yellow, about I cm. long; 
capsule oval to elliptic-oblong, pale, orange-yellow or castane- 
ous, about 2:1, small-mouthed; lid subulate-rostrate, usually 
oblique; calyptra cucullate, reaching to about the middle of 
the urn ; peristome-teeth long, pale, narrow, the segments about 
half as long, filiform from an enlarged base; spores mature in 
spring but capsules rarely produced. 

On bark of trees, rarely on rocks; Europe, Asia, northern 
Africa, and from Lab,rador to Tennessee. Rare in our region. 
Reported from "Allegheny Mountains in Pennsylvania' in 
Lesquereux and James' Manual. 
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2. HOMAUA (Bridel) Bryologia Europc-ea. 

Dioicoiis or autoicous: slender to robust, in wide, more or 
less lustrous, dark colored, matted tufts : primary stems with 
stolons; secondary stems mostly irregularly dichotomous, noii- 
fiagellate; leaves 4-sertate, complanately spreading, unsym- 
metric, spatulate to Ungulate from a slightly decurrent base, 
rarely rounded, obtuse, non-bordered, with apex entire or 
serrulate; costa simple, incomplete or none; upper leaf-cells 
rounded to hexagonal, lower elongate, at least the median so. 
rarely all linear; inner perichxtial leaves, short-sheathing, 
lanceolate, acute ; seta long, mostly smooth ; capsule mostly 
erect to cernuous, oblong from a narrowed base, when old 
sometimes arcuate, red-brown, rarely almost pendent and 
short-oval ; annulus 2-seriate ; peristome double, inserted at the 
mouth; teeth linear-subulate from a broader ba:se, yellow to 
brownish, apicatly hyaline, mostly transversely striate and 
with well-developed lamellx; inner peristome yellow, papillose, 
basal membrane high, carinate, segments longer and almost 
as broad as the teeth, broken through in places along the keel, 
cilia mostly rudimentary and fugaceous, sometimes well-de- 
veloped and appendiculate: lid conic, obliquely rostrate; ca- 
lyptra cucullate, mostly glabrous; spores small, brownish. 

About 60 species on trees, rocks, and stones, mostly in 
temperate regions ; 7 species in North America ; one species 
in our region. 

1. Homalia jamesii Schimper. 

In straggling tufts, shining yellow-green, repeatedly dis- 
tichous, stoloniferous: stems slender, interruptedly foliate by 
the numerous innovations; the branches strongly complanate- 
foliate; leaves cuitriform, sub-falcate, oblong, obtusely apicu- 
late, minutely serrulate above the middle, striolate lengthwise 
when dry; costa faint, slender, reaching half-way or more; 
lower median leaf-cells linear-fusiform, the apical and mar- 
ginal about 1.5-1:1, about as broad as long, rhomboidal: seta 
about 1.5 cm. long, slender; capsule erect to cernuous, oblong- 
cylindric, about 2.5:1, symmetric, when dry scarcely con- 
stricted below the mouth ; peristome double, teeth long, yellow- 
ish, confluent at base, inner peristome about as long as the 
teeth, the segments narrow, sub-linear, more or less carinately 
perforate, cilia rudimentary and solitary or none; annulus 
present; spores mature in fall but capsules rarely found. 

On rocks and in crevices, in mountainous or hilly dis- 
tricts; from Newfoundland and Nova Scotia to Pennsylvania, 
also in Washington State. Possibly will be found to occur 
in the eastern part of our region. 
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3, THAMNWM Bryologia Europaa. 
(Porotrickum Bridel). 

Dioicous or, rarely, autoicous: mostly robust to very 
robust, with a long, creeping primary stem : the primary stem 
has scale-like leaves, and is more or less densely brown-radicu- 
lose; the secondary stem erect to ascending, without branches 
below, stolon if erous, somewhat dendroid in habit; branches 
spreading, flattened, obtuse ; leaves erect-spreading to spread- 
ing, plane to concave, smooth to plicate, not rugose, non-de- 
currenl, unsymmetric, mostly oblong to ovate or ovate-lingu- 
late, the apex obtuse to acute, serrate ; costa strong, mostly 
incomplete; median leaf-cells parenchymatous, the basal some- 
times linear; inner perichxtial leaves lanceolate-acuminate and 
spreading from a half-sheathing base: seta various, mostly 10- 
15 mm. long, in certain species not more than 4 mm., in others 
up to 4 cm. long, red, smooth; capsule inclined to horizontal, 
arcuate, gibbons, rarely erect, symmetric, and oval ; annulus 
revoluble : peristome-teeth lanceolate to linear, subulate-acumi- 
nate, yellowish, bordered, with a zigzag divtsural; inner peris- 
tome pale yellow, basal membrane prominent, segments broad, 
carinately split and gaping; cilia often appendiculate ; spores 
i^mall ; lid conic, rostrate ; calyptra cucullate, glabrous. 

About 41 species in temperate and warm regions ; 7 species 
in North America ; one species in our region. 

1. Thamnium allegheniense (C, Mueller) Bryologia Europcea. 
(Hypnum allegheniense C. Mueller), 
(Plate XXXII) 
Large, dendroidal in habit, bright to pale green, usually 
rising to a height of 4-7 cm. ; leaves of the branches and branch- 
lets up to 3 or 3.5 mm. long, rather lustrous and sub-plicate 
when dry, erect- spreading, oblong-elliptic, short-pointed, con- 
cave, the base somewhat narrowed but scarcely concave, the 
apex broadly acute, the plane margin strongly serrate above; 
costa strong, extending to near the apex; leaf-cells incrassate, 
the median shortly rounded- or rhomboid-hexagonal, about 
2:1, the basal becoming elongate-oblong, varying to elongate- 
rectangular, the lower marginal and angular, scarcely wider 
but sub-rectangular to quadrate; perichxtial leaves erect, 
sheathing, narrowly acuminate, ecostate: seta lustrous, of a 
rich castaneous color, usually about I cm. long, smooth, arcuate; 
capsule oblong-cyiindric, castaneous and rarely somewhat 
wrinkled when dry. about 2-2.5:1. about 2 to 2.5 mm. long, 
nearly symmetric but by the curving of the pedicel inclined or 
horizontal, sometimes curved: lid conic, long- and stout-ros- 
trate, the whole lid being about one-half to one-third as long 
as the urn; peristome normally hypnoid, large; teeth lance-sub- 
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iilate, distinctly but finely cross-striate in at least the lower 
half, hyaline and papillose above, castaneous-pellucid below, 
the dorsal lamellae and the divisural distinct, the Irabeculae well 
developed; segments papillose, pale yellowish, about as long 
as teeth, cleft carinately between the articulations; basal mem- 
brane one-third as high as teeth; cilia 2-3, sub-appendiculate, 
almost as long as segments ; annuhis narrow, revolnble, simple ; 
spores mature in late fail or early winter, smooth, caslaneous- 
pellticid, medium-walled, about .016-.018 mm. 

On dripping rocks and ledges along streams in the hills or 
mountains from Nova Scotia to Minnesota and south to the 
Gulf States. 

Cambria ; Cresson. T. V. James. (Porter's Cata- 

logue). 

Huntingdon : T. C. Porter. (Porter's Catalogue). 

McKean : On stones in or at the edge of streams. 

Hedge-hog Hollow, March 18, 1894, Ben- 
nett Brook, April 9, 1893 (Figured), and 
Limestone Creek, N. Y., all near Brad- 
ford. 
Family XXVHI. ENTODONTACEAE. 

Autolcous or diotcous : slender to quite robust, mostly stiff, 
laxly cespitose, mostly lustrous; central strand none or but 
few-celled; stem thickly-foliate, julaceous or complanate; 
leaves pluri-seriate, uni-stratose, often unsymmetric; costa 
delicate, homogeneous, never complete, or double and very 
short, or none; leaf-cells mostly prosenchymatous, the alar 
differentiated, being quadrate or transversely widened : capsule 
exserted, mostly erect and symmetric, never plicate; peristome 
mostly double, the inner rarely lacking; teeth yellow to cas- 
taneous, with divisural, trabeculate, mostly papillose ; segments 
narrow or lance-subulate, often split carinately, the basal mem- 
brane low, carinate, the cilia rudimentary or none; spores 
mostly small ; lid conic, short- to long-rostrate ; calyptra cucul- 
late, glabrous. 

Mostly in warmer and temperate regions, on trees, some- 
times on rocks or on soil : 19 genera, 5 genera in our region. 

Key to the fieuera. 

b. 
r less strongly papillose. 

b. Leaves narrowed at base, lower margins revolute. 
2, Eniodon. 
b. Leaves not narrowed at base. c. 

Basal membrane of inner peristome almost none: leaves acute, 
their margins revolute far above the base; branches when dry not 
strongly curved at the end. 3. Plalygyrium. 
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■t or iess promiueiit: leaves acuminate, mar- 
TV'lien dry strongly curved ai the apex. 

4. Pylaiiia. 

d. Branches coniplanalc-leaved: peristome segments broad, and 

a?i long as the teeth. 1. Schwelschkcopsis. 

d. Branches julaceons; .segments filiform i)r rudimentary, 

5. Plerygynandrum. 

1. SCHUETSCHKBOPSIS Brotherus. 

Dioicoiis or autoicous: slender, stiff, forming flat tufts, 
yreeii to yellowish-green: stem loiiy, creeping, radiculose, 
niostiy densely and symmetrically pinnately branched; 
hranclies densely complanately-leaved, obtuse, short to long, 
ascending, simple or branched: paraphyllia few. lanceolate or 
orbicular, rarely filiform; branch-leaves when dry imbricate. 
when moist erect-.sp reading, non-decurrent. concave, plicate, 
lance-ovate, acuminate to snbulate-pointed, serrulate, plane- 
margined; costa none; leaf-cells oblong-hexagonal, dorsally 
papillose above, alar quadrate and numerous, chlorophyllose : 
seta up to 7 mm. long, slender, tortuous, yellowish-red. smooth, 
when dry twisted; capsule mostly erect and symmetric, shortly 
rullumate; exannnlaie. peristome double, teeth lanceolate, yel- 
low, witii zigzag divisural, densely transversely striate, closely 
trabecniate : inner peristome hyaline, basal membrane one-third 
as high as teeth, smooth, segments about as long as teeth, 
broad, split along keel, finely papillose, cilia rudimentary; 
spores about .015 mm, ; lid oblitinely rostrate. 

Three species, on trees: one in Japan and Korea, one in 
Nepal, and the following: 

1. Schwetschkeopsis denticulata (Sullivant) Brotherus. 

(Lcskca dniliciilata Sidlivant). 
(Plate XXXII) 
Light green, soft, silky: stems usually 2-3 cm. long, some- 
times more, irregularly branched, paraphyllia none; stem- 
leaves erect-spreading, close, concave, ovate, somewhat decur- 
rent, abruptly and narrowly acuminate. 0.4-4).*.' mm. long, 0.3- 
0.4 mm. wide, plane-margined, sometimes slightlj- striate, mar- 
ginally undulate-denticulate; ecostate ; apical leaf-cells dorsally 
uni-papiilate. the median oblong-oval to elongate-rhomboidal. 
sometimes vermicular, about 4-8:1, about .005-008 mm. wide, 
the marginal nni-seriate and cnrvi-linear, the alar forming a 
small group of quadrate incrassate cells ; branch-leaves smaller 
and less abruptly acuminate, with more oblong and shorter 
cells: seta yellowish-red, slender, tortuous, erect; capsule 
erect or nearly so, oblong, about 2-3:1; operculum conic- 
rostrate, about two-thirds as long as the urn; peristome about 
the same width as the teeth; no cilia; no annulus; fruit rarely 
found. 



j^Goo'^lc 



224 A MANUAL OF MOSSES 

Mostly on bases of trees, rarely on rocks, occurring in Asia 
and from Connecticut to the Mississippi River and south to 
Florida. Apparently rare in our region, 

McKean : Lewis's Run, Bradford, November 24, 

1895, and Limestone Creek, Bradford, De- 
cember, 1896. D. A. B. (Figured). The 
latter issued as Grout's No. 134, North 
American Musci Pleurocarpi. 
2. ENTODON C. Mueller. 
Autoicous, rarely dioicous : green to golden-brown : stem 
prostrate to ascending, complanate-leaved, rarely julaceous, 
thickly pinnately branched, mostly short, simple, ascending or 
spreading; stem-leaves compressed, slightly decurrent, con- 
cave, the dorsal and ventral imbricate, the lateral spreading, 
oval, from an ovate base obtuse or apliculate or rarely slender- 
ly acuminate, entire or apically serrate ; costa double and very 
short, or none; leaf-cells narrowly linear, smooth, the basal 
lax and incrassate, the alar laxly quadrate, forming a distinct 
hyaline group : seta mostly 1-3 cm. long, red or yellow, twisted 
when dry; capsule erect, straight or weakly curved; coUum 
short ; annulate or exannulate ; teeth inserted below the mouth, 
lance-linear, acuminate, thin, plane, mostly non-margined, 
orange to castaneous, distantly articulate, mostly low-trabecu- 
late; inner peristome without prominent basal membrane, seg- 
ments linear, carinate, yellow, as long as or shorter than the 
teeth, cilia none; spores ,012- .020 mm. 

Nearly 150 species, on trees and on calcareous rocks, in 
temperate and warmer regions; about 33 species occurring in 
North America; 4 or 5 species in our region. 

Key to the Species. 
a. Leaves narrowly gradually acuminate. (H. brn-itetus (H, and 
a. Leaves acute or abruptly acumiiiate-apicutate. W. ) jaeg.) 

b. Leaves entire or almost so; only the alar cells quadrate or 

rectangular. C. 

b. Leaves serrulate; all basal cells rectangular. 

(£. sullivanlii (C. M.) 
Lindb.), 
c. Teeth with more than twenty articulations: leaves acute, but not 

apiculate. 1. E. comfiressm. 

c. Teeth with less than twenty articulations, d. 

d. Leaves acuminate-apiculate: teeth 15-2t)-articulate: capsule 

less than 4.5:1. 2. E. cladorhisotu. 

d. Leaves abruptly apiculate: teeth les^ than 10-articulate; capsule 
about 5:1. 3. B. scductrix. 

1. Entodon compressus C. Mueller. 
(Cyliiidrolhecinm coiiiprcssum Bryologia Europsea). 
Widely and flatly cespitose, glossy yellow-green, with much- 
compressed stems and branches : considerably more slender than 
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B. cladorhizans but quite similar in general appearance : leaves 
about 1,0-1.1X0.4-0,5 mm., quite concave, broadly oblong- 
ovate, obtuse, entire at apex; median leaf-cells linear, the alar 
quadrate and numerous; costa none or very rudimentary: seta 
erect, long; capsule erect, short-ovate to elliptic, narrow- 
mouthed, about 2,5x0-6 mm. ; lid rather long and with a slender 
curved rostrum; annulus large, early deciduous; pcristome- 
teeth long, lance-linear, closely articulate, the segments some- 
what shorter, linear-subulate, free from the teeth, the teeth 
densely papillose above ; spores mature in fall or early winter. 

On bases and roots of trees in moist situations, often near 
water-courses; northern Europe, Asia, and, in the United 
States from Missouri to Pennsylvania and southwards. Ap- 
parently rare, or entirely absent from our region, but occurs 
in Ohio and in Eastern Pennsylvania. 

2. Entodon cladorhizans (Hedwig) C. Mueller. 
(Cylitidrclkeciuin cladorhisans Schimper; Neckera cladorhisans 

Hedwig). 

(Plate XXXII) 

Cespitose in wide tufts, brightly lustrous, yellowish-green : 
.'items compressed, somewhat pinnately branched, rather 
acuminate and sometimes up-curved at the apex; branches 
complanate and spreading widely from the stem, more or less 
acuminate to attenuate at the apex, where sometimes rooting; 
leaves loosely imbricate, very concave, non-plicate, narrowed 
at the apex, margin plane or narrowly revolute below, apex 
sub-acute, faintly serrulate, usually turned slightly backwards; 
leaves ovate to oblong, about 1-2 mm, long by one-half as wide; 
costa double, short and indistinct, or none; median leaf-cells 
long-linear, prosenchymatous, smooth, with firm and hyaline 
walls, the alar hyaline to somewhat reddish, incrassate, quad- 
rate-rectangular in a triangular patch of 6-8 rows depth, bord- 
ered by a few intermediate, sub-quadrate to sub-vermicular 
cells, the apical cells shorter and rhombic: seta erect, smooth, 
sinistrorse, rich castaneous in color, lustrous, about 8-12 mm. 
long; capsule about 4-6:1, oblong-cylindric, tapering abruptly 
to the seta, smooth, not sulcate when dry, castaneous, narrowed 
somewhat at the mouth, 2.5-3.5 mm. long; annulus early de- 
ciduous, large, pulri-seriate with incrassate quadrate cells; 
exothecial cells yellowish with thin walls, rectangular to ob- 
long, towards the rim suddenly much smaller and incrassate, 
more or less laterally oblong under the annulus; operculum 
conic-rostrate, about 0.4-0.6 mm., long, often apiculate; peris- 
tome double, deeply inserted, teeth light-castaneous, about 16- 
20-articulate, below lightly papillose-striate in variously diver- 
gent or radiating lines, not finely transversely striate as in 
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most hypnaceous peristomes, sometimes perforate, (lacunose) 
above; segments distinct, linear, very narrow, carinate, hyaline, 
very slightly granulose-roiigliened, entire, nearly as long as the 
teeth, arising from a very narrow basal membrane;- cilia none; 
spores papillose, incrassate, castaneous, abont .016- .020 mm,, 
mature in late autumn or early winter. 

On leaf-mould, rotting logs, bases of trees, etc.; Europe, 
and, in America, from New Brunswick to Ontario and south 
to the Oulf States. Common in our region. 

Allegheny : Wildwood Road Hollow. March 29, 1909. 
O. E. J. and G. K. J. (Figured) ; 33 other 
pockets from various localities in the 
county. 
Beaver : T. P. James. (Porter's Catalogue). 

Butler : Valencia, September 27, 1904. O. E. J. 

Crawford : Linesville, August 3, 1909. O. E. J. 

Indiana : T. P. James. (Porter's Catalogue), 

Fayette : Ohio Pyle, September 1-3. 1906. O. E. 

J. and G. K. J. 
Lawrence : Gorge below Ellwood City, October 14, 

1910. O. E. J. and G. K. j. (Figured). 
McKean : Quintuple, June 15, 1896, D. A. B. 

Washington : Linn and Simonton. (Porter's Catalogue). 
Westmoreland: Shades, near Blackburn, March 25, 1910. 
O. E. J. and G. K. J. 

3. Entodon seductrix (Hedwig) C. Mueller. 
(A'cckcra seductrix Hedwig; Cylindrolhcchim sedtictri.r Sulli- 

vant). 

(Plate XXXIII) 

Robust, widely cespitose in glossy yellowish-green mats: 
branches sub-pinnately arranged, slender, julaceous, up to 2 
or 2.5 cm. long; leaves about 0.8-1.4 mm. long, broadly oblong- 
ellipitic to ovate, imbricate, deeply concave, short-apicnlate 
with the apiculation often reflexed. margin plane, entire, or 
sometimes slightly serrulate, at base often slightly reflexed, 
base of leaf slightly narrowed ; costa short and double ; median 
leaf-cells linear- to oblong-prosenchymatous, alar cells quad- 
rate, slightly incras.sate, forming a distinct group sometimes 
extending along the margin for one-fourth the length of the 
leaf; perichretiai leaves with a slender acumen, nairower and 
reaching a length of about 3 mm,: seta glossy, red-castaneous, 
erect, sinistrorse, about 1.5 cm. long; capsule 2-3 mm. long, 
castaneous, about 5-6:1, cylindric. erect, symmetric or slightly 
curved; exothecial cells yellowish with medium walls, rectan- 
gular to irregularly oblong, towards the rim smaller, quadrate 
to laterally oblong incrassate, and forming a rather indefinite 
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anntilus of 2 or 3 series; peristomc-teeth few-articulate above, 
deeply inserted. lance-linear, rather short, bordered, not trans- 
versely Ptriolate but irregularly i>apil]ose, dorsal lamella and 
divisnral strongly marked : segments nearly as long as teeth, 
narrowly Hnear-carinate. free from teeth, arising from a very 
narrow basal membrane, smooth, cilia none; opercnUim conic- 
rostrate, usually somewhat oblique, about 0.5-0.8 mm. long; 
calyptra small, enclosing only about half of the capsule ; spores 
yellowish-incrassate, about .014-.018 mm. in diameter, minute- 
ly roughened, mature in late summer. Variable. - 

On rotten logs, earth, rocks, roots of trees, etc. : from New 
England to Minnesota and south to the Gulf State-s. Common 
in our region. 

Allegheny : Guyasuta Hollow. October 2^. 1908, and 

Keown, November 14, 1909. O. E. J. 
Crawford : Linesville, May 12. 1908. O. E. J. 

Erie : Presque Isle, September 20-22, 1906. O. 

E.J. 
Fayette : Ohio Pyle, September 1-3, 1906, and 

Cheat Haven, September 1-3, 1910. O. E. 
J. and G. K. J. 
Huntingdon : Huntingdon. July 20, 1908. O. E. J. 
Indiana : T. P. James. (Porter's Catalogue). 

McKean : Shepherd's Run, August 17, 1895. D. A. B. 

Washington : Charleroi. October 13. 1906. O. E. J. 
and G. K. J. (Figured). 
3((. Entodon seductrix variety minor (Austin) Grout. 
Differs from the type in size, being only about one-half 
to two-thirds as targe, usually darker in color: capsule about 
3-4:1, about 2-2.^ mm. long; spores usually about .OlO-.Ol.'i 
mm. in diameter. 

Allegheny : Bark of decaying log, mixed oak and pine 
woods, Dutil Church. Douthett. Decem- 
ber 29. 1908. O. E. J. 

3. PLATYGYRIVM Bryologia Europ;ea. 
Dioicous, rather robust, flatly cespito-^c, ;;recn to golden 
or brownish-|;rceJ», lustrous: -^icm elongate, iTccping. ventraily 
densely radiculosc. tliickly-leavcd and unsymmetrically pin- 
nate; branches jnlaccous, mo.stly short, simple; leaves imbricate 
when dry. nioi.-t spreading, decurrent, non-plicate, ovate to 
oblong-lanceolate, sharply acute, smooth, margins revolute; 
ecostate; apical cells rhomboid, linear below, alar quite large, 
numerous, quadrate; seta 8-15 mm., sometimes 20 mm., 
smooth, castaneous: capsule erect, symmetric or slightly- 
arcuate, narrowly oblong to almost cylindric; annulus broad, 
pturi-seriate. revoluble entire or sometimes in pieces; peris- 
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tome inserted on the mouth, double; teeth lance-linear, yel- 
low, broadly bordered, non-striate, trabeculse thickened ; basal 
membrane not prominent, segments narrowly linear, carinate- 
ly cleft, cilia none; spores .012-.018 mm., lid conic, shortly 
and obliquely rostrate. 

A widely distributed genus of about 1 1 species : one species 
in North America. 

1. PUtygyriiim repens [Bridel] Bryologia Eiiropaea, 
(Plerogomum repens Schwaegrichen ; Anomodoii repais Fuern- 

rohr; Cyliitdrotbectuiii repens DeN'otaris: Entodon repens 

Grout). 

(Plate XXXIII) 

Densely but thinly matted, bright to dark green, pinnately 
branching: leaves ecostate, crowded, erect-spreading when 
moist, imbricate when dry, concave, subscarioits, lustrous, 
ovate to long-lanceolate, about 0,7-0.9 mm. long, acuminate, 
the margin entire and recurved below; leaf-cells all medium- 
walled, at apex rhomboidal, the median linear-rhomboidal 
prosenchymatous, about 6-9:1, the alar distinct, quadrate and 
relatively large, extending up the margin; inner perichastial 
leaves about twice as long as the branch-leaves, ecostate, 
more acuminate: seta erect, 10-15 mm. long, smooth, lustrous, 
dark-castaneous, sinistrorse; urn of capsule about 1.0-1.2 mm. 
long, erect, symmetric, oblong-cylindric, castaneous, not nar- 
rowed below the mouth when dry ; operculum about two-fifths 
the length of the urn, slenderly and obliquely but bluntly 
rostrate; annulus persistent, large, 2-3-seriate, and appearing 
like modified upper exothecial cells; peristome-teeth rather 
deeply inserted, linear-lanceolate, light yellowish-brown, 
strongly about 15-18 trabeculate, widely hyaline-bordered, 
papillose below in irregular and often radiating lines, but not 
cross-striate below as in most hypnaceous peristomes, lamellie 
and divisural line rather indistinct; segments about two-thirds 
as long as teeth, linear, narrow, arising from a very low basal 
membrane, more or less carinately cleft; cilia none; exothecial 
ceils quadrate to irregular or oblong-hexagonal, yellowish; 
spores about .014-.018 mm,, yellowish, minutely roughened, 
medium- walled, mature in autumn; gemmae often abundant in 
the axils of the upper leaves. 

On bark at base of trees, on decaying logs, stumps, and 
in woods; widely distributed in the Northern Hemisphere; in 
N'orth America from New Brunswick to the Pacific and south 
to the Gulf of Mexico. Very common in our region. 

Allegheny : More than 40 pockets from various locali- 
ties in the county, 1905-19U, mostly O. 
E. J. and G. K. J. ; on rotten log in oak 
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woods, Kcown, November 14, 1909. O. 

E. J, (Figured). 
Armstrong : Kitlanning, September 24, 1S04. O. E. J. 

and October 21, 1905. O. E. J. 
Beaver : T. P. James. (Porter's Catalogue). 

Butler : Near Crider's Corners, December 29, 1908. 

O. E. J. 
Crawford : Bark of Chestnut tree, Linesville, May 12, 

1906. O. E. J. 
Greene : Waynesburg, October 17, 1905. O. E. J. 

Fayette : Four miles south of Ohio Pyle, Morris 

Farm, September 1-3, 1906. O. E. J. 
. and G. K. J. 
McKean : Bradford. D. A. B. (Porter's Catalogue). 

Washington : Linn and Simtmton. (Porter's Catalogue) ; 

Hanlin, on base of Juglans nigra. May 21, 

1908, and on log. Library, Pa., April 22, 

1906. O. E. J. 
Westmoreland: On bark of dead tree Laurel Hill Mts., 

Mellon's estate, September 8-11, 1907. O. 

E. J.; Shades, near Blackburn, March 25, 

1910. O. E. J. and G. K. J. 

4. PYLAISA Bryologia Europxa. 
(Pylaisiella Kindberg). 

Autoicous: slender to rather robust, lustrous, in flat tufts: 
stem creeping, long, unsymmetrically pinnate; branches short, 
ascending to erect, often curved, in cross section appearing ap- 
pressed; leaves homogeneous, more or less imbricate, when 
moist erect-spreading, often secund, somewhat decurrent, con- 
cave, non-plicate, ovate to lance-oval, more or less long-acumi- 
nate, mostly plane and entire; costa double, very short or 
none; leaf-cells linear-rhombic, smooth, alar numerous, quad- 
rate: seta 1-2 cm. long, castaneous, drying twisted, smooth; 
capsule erect, symmetric, rarely somewhat curved, oval to ob- 
long-cylindric, collum short; annulus small-celled or none; 
peristome deeply inserted; teeth lance-subulate, at the apex 
often irregular and sometimes remaining in the lid or attached 
to the segments, yellowish, hyaline-bordered, striate, densely 
articulate and trabeculate ; basal membrane low, segments 
narrowly lance-subuUte, as long as the teeth or shorter, some- 
times two-cleft, the divisions remaining attached to the teeth: 
cilia mostly rudimentary; spores%maII to large; lid conic to 
rostrate. 

Thirty-seven species, mainly on trees, in temperate re- 
gions; II species in North America, probably four species in 
our region. 
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Key to the Species. 
Segments completely adherent to the teeth. 

1. P. itttricala. 
Segments free, at least in the upper third. 

b. 
b; Aniiulus 2-3-seriate. large-celled; spores about .0I7-.024 mm. 

2. P. Si-lntiifi-ri. 
b. Annulus uni-seriate; spores .010-.016 mm. 

Opereuiiim rostrate: cilia none; spores .00^.012 mm, 

3. P. subdenlif«lala. 
; cilia single, short or rudimentary; spores 

4. P. folyantha. 

1. PyUisia intricata (Hedwig) Renauld and Cardot. 
(P. velulina Brvologia Euroixea; Pylaisiella veliilina Kiiidberg; 
Pterygynaiidniin iiitricalum Hedwig). 

(Hate XXXIII) 
Similar in appearance lo P. schimperi. with which it often is 
confused and with which it grows, light-^een, glossy, in closely 
entangled mats: branches ascending or erect, when dry usuaity 
more or less hooked at the end ; leaves lanceolate, long-actiminate. 
usually falcate-secund, about 0.8-1.2 mm. long, about 0.2-0.3 
mm. wide; leaf-cells similar to those of P. scltitiiperi but with a 
smaller group of incrassate, quadrate, obscure alar cells; 
median leaf-cells about 6-10:1, sub-vermicular, about .004— 
.005 mm. wide; costa none: seta straight, smooth, about 4-5 
mm. long; capsule ovoid-cylindric, about 2 mm. long, erect, 
symmetric, castaneous; lid long-conic, about 0.5 mm. long; 
peristome-teeth closely trabeculate, dorsally distinctly lamel- 
late and with divisural, finely cross-striate ; segments very 
delicate, split and adherent to the teeth throughout their whole 
length, basal membrane indistinct or none; spores densely in- 
crassate, castaneous-pellucid, finely papillose, in our speci- 
mens about .018-.030 mm. in diameter, mature in late fall. 

On bases of trees or on stumps, usually in mountainous 
or hilly regions; Newfoundland to Ontario, south to Xorth 
Carolina. Rare in our region. 

McKean : Hennett I'.rook, October 23, 1897. and 

I.imestone Creek, near Bradford, October 
to December, 1896. (Figured). The lat- 
ter mi.\ed with Grout's 'No. C13^_Xorth 
American Musci Pleurocarpi. ^-^^ 
2. Pylaisia schimperi Cardot. 
(P. intricata fSrvologia Europiea: Pylaisiella intricata Grout). ■ 
(Plate XXXIII) 
In thin, densely interwoven mats, dark-green, glossy; 
rather closely- and regularly pinnate: branches more or less 
ascending to erect, usually about 3-4 mm. long, when dry de- 
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cidedly curved or liCKiked at the end ; leaves close, imbricate 
at the base, prominently falcate-secnnd, especially so when 
dry, lance-ovate, about 0.7-1.0 mm. long by about one-third 
as wide, rather long-acuminate, sub-serrate to entire, rounded 
at the base, concave, the margin plane and non-bordered; 
median leaf-cells about 6-10:1, usually .003-.004 mm. wide, 
linear-prosenchymatous, the apical shorter and wider, the alar 
distinct, numerous, quadrate to transversely rectangular, yel- 
lowish-incrassate, forming a triangular group extending up 
along the leaf-margin to one-third the length of the leaf; 
perichxtial leaves similar but longer, up to 2.5 mm., and more 
slenderly acuminate: seta about 1.5 cm. long, lustrous, red- 
castaneous, dextrorse above; capsule ovojd-oblong, castaneous, 
about 2 mm. long, about 2.5:1, erect, symmetric, small- 
mouthed; peristome-teeth narrowly triangular lanceolate, 
closely trabeculate, the dorsal lamella: narrow, numerous, 
finely cross-striate, pale yellow, bordered up to two-thirds or 
three-fourths by the linear, adherent, hyaline and somewhat 
papillose segments, which are usually united at the tip but 
widely split below; cilia none; basal membrane very narrow 
or none; annulus 2-3-seriate, narrow; exothecial cells yellow- 
ish, somewhat incrassate, irregularly rounded-hexagonal to 
oblong-rhomboidal, below the annulus several series being 
much smaller and transversely rhomboid-oblong; tid about 0.5 
mm. high, conic-obtuse, ofteii somewhat oblique ; spores dense- 
ly chlorophyllose, densely incrassate, castaReous-pel lucid, 
papillose, about .018-,025 mm., mature in September or Oc- 
tober. 

Allegheny : Power's Run, September 21, 1905, O. 

E. J. 

Clearfield : Philiipsburg. T, P. James. (Porter's 

('ataiogue). 

Elk : McMinn. (Porter's Catalogue). 

Indiana : Blairsville. T, P. James. (Porter's Cata- 

logue). 

Fayette : Ohio Pyle. September 1-3, 1906. O. E. 

J. and G.K.J. (Figured). 

Lawrence : Gorge below Ellwood City, June 26, 1909. 

O. E. J. 

McKean : D. A. B. (Porter's Catalogue). 

Washington : IJnn and Simonton. (Porters Catalogue). 

Westmoreland: Shades, near Blackburn, March 25, 1910. 
O. E. J. and G. K. J. 
3. PylaisU subdenticulata Bryologia Europeea. 
(Pylaisiu dentictilala Sullivant). 

Intricately cespitose, glossy, yellow-green : stems creep- 
ing with erect or ascending branches about .'>-6 mm. long; 
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branch-leaves subfalcate, seciind, erect-spreading to imbricate 
when dry, lance-ovate, entire below, sub-deiiticulate above, 
acuminate, concave, ecostate or faintly costate at base; leaf- 
cells linear-rhomboidal, 6-8:1, quadrate alar cells numerous, 
incrassate, extending up the margin: seta short, erect; capsule 
oblong, about 2.5-3.5 mm. long, about 3-4:1, erect; lid shortly 
rostrate; annulus narrow; peristome-teeth lance-linear, seg- 
ments free, basal membrane distinct, cilia none; spores about 
.008-.012 mm. in diameter, mature in autumn. 

On bases of trees and on rocks, in woods, from New Eng- 
land to Illinois, south to the (iulf States and to New Mexico. 
Not yet found in our region. 

4. Pylaisia polyantha [Schreber] Bryologia Europjea. 
(Leskea polyaniha Hedwig). 

Intricately matted, yeilowish-green : stems prostrate, root- 
ing on bark, not stolontform, up to 6 or 8 cm. long, with 
numerous erect or ascending, curved branches about 0.5-1 cm. 
long; branch-leaves erect and secund or pointing upwards, 
when dry loosely imbricate, small, lanceolate, rapidly narrowed 
into a tapering acumination of about same length as the body 
of the leaf, entire, slightly concave, non-plicate, plane-mar- 
gined, ecostate or with a very short and faint double or single 
nerve; median leaf-cells thin-walled, about 6-10:1, the alar 
few, quadrate, pellucid, rather broad and distinct; stem-leaves 
somewhat broader and more abruptly acuminate: seta about 
1.5 cm. high ; capsule oblong-cylindric. about 3.5-4:1, about 2.5 
mm, long; lid conic, acute, short; annulus single, narrow; 
peristome-teeth lance-linear, closely articulate, somewhat 
granular above, segments about as long as teeth, lance-linear, 
granulose, somewhat split when old; spores mature in fall or 
winter, about .012-.016 mm. 

On tree trunks and in hedges, etc, ; Europe, Asia, and in 
lower Canada and the northeastern United States. Apparent- 
ly rare in our region. 

McKean : Bradford. D. A. Burnett. (Porter's Cata- 

logue), 
5, PTERYGY NAN DRUM Hedwig. 

Dioicous; slender to quite robust, variously cespitose, 
green to yellowish-green, dull or lustrous, primary stem stolon- 
like, irregularly radiculose; secondary stems secund, filiform- 
julaceous, the base stolon-like, radiculose, often flageliiform, 
densely- leaved, ascending, forked, bushy or pinnately 
branched; leaves imbricate, sometimes secund, somewhat de- 
current, non-plicate, deeply concave, ovate to oval, short-acute 
to subulate-acuminate, margins narrowly revolute to the 
middle or above, entire or serrulate upwards; costa usually 
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very short and thin, forked or double, rarely single and reach- 
ing to the middle of the leaf; cells narrow to rhombic-hexa- 
gonal, strongly and sharply dorsally papillose, basal cells wider 
and longer, alar quadrate in several series; inner perichxtiat 
leaves thin, broadly lanceolate, sheathing, acute, the margins 
entire and plane : seta 8-15 mm. long, red or yellow-red, drying 
twisted; capsule erect, mostly symmetric, cylindric, yellow to 
brown; annulus 2-seriate, narrow; peristome inserted near the 
mouth; teeth lanceolate, confluent at the base, yellowish, be- 
low transversely and obliquely striate, above smooth, distantly 
articulate, non-trabeculate ; inner peristome hyaline, smooth, 
with quite low basal membrane, the segments very narrow, 
short, or sometimes almost as long as the teeth; cilia none; 
spores .010-.018 mm.; lid conic, shortly and mostlj* bluntly 
rostrate. 

Only two species: P. papillosum in British Columbia, and the 
following : 

1. Pterygynandrum filiforme [Timm] Hedwiy. 
(Leskai cylindrica Bridel). 

On bases of trees and on rocks, in woods, widely dis- 
tributed in the Northern Hemisphere, — in North America, ex- 
tending from Greenland to British Columbia and southwards 
to the northern United States. Occurs in the Pocono region 
of Eastern Pennsylvania and, possibly, will be found in the 
northern or northeastern part of our region. 

The generic description will readily enable one to differ- 
entiate this species from other mosses in our region. 

Family XXIX, FABRONIACEAE. 
Autoicous or dioicous: slender to very slender, weak, ces- 
pitose, mostly bright or light green, mostly lustrous: stem 
without central strand, weak, creeping, thin, with red, fascicu- 
late radicles; the secondary stems densely-leaved, simple or 
branched, erect; leaves ,i-8-seriate. drying appressed, spread- 
ing when moist, rarely secund, more or less concave, uni- 
stratose, non-decurrent. ovate to lanceolate, non-bordered, 
non-plicate ; costa simple, delicate and short ; rarely ecostate ; 
median leaf-cells mostly prosenchymatous. smooth, mostly 
thin-walled, towards the basal angles quadrate to rectangular: 
capsule exserted, erect, symmetric, oval to sub-cylindric, dry- 
ing often longitudinally wrinkled and constricted below the 
mouth, the collum short and thick; peristome deeply inserted, 
single or double; teeth plane, distantly articulate, non-Iamel- 
iate, in our genera non-bordered, teeth rarely none; inner 
peristome none or consisting generally of subulate segments; 
lid broad, mostly conic and rostrate; calyptra cucullate, naked, 
.smooth, small, fugaceous; spores small. 
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A family of 11 genera, mostly occurring on tree-trunks 
in warm regions; only two genera within our range. 

Key to the Genera, 
n. Inner peristome none; teeth short, broad, and blunt. 

1. Fabronia. 
a. Peristome double: teeth broadly lanceolate. 

2. AnacamptodoH. 

1. FABRONIA Raddi. 

Autoicous. rarely dioicous: stem creeping, partly stoloni- 
form, rarely erect, irregularly branched; branches often partly 
stoloniform and partly leafy; leafy branches thickly julaceous, 
the leaves often drying imbricate, sometimes secund, ovate to 
ovate-lanceolate, mostly subulate-acuminate or piliferous, en- 
tire to serrate or even ciliate-laciniate ; costa mostly delicate 
and short, sometimes indistinct; median leaf-cells elongate- 
rhomboid to elongate- hexagonal, the aiar <]uadrate in several 
series, sometimes not differentiated; inner perichfetial leaves 
sheathing, subulate-acuminate, ecostate: seta mostly 1-7 mm. 
long, thin, pale yellow, smooth, drying twisted; capsule erect, 
symmetric, ovate to pyriform, with a short neck, drying plicate, 
the coUum shrinking and the capsule becoming cup-shaped to 
hemispheric, light brown, wide-mouthed; annulus none; peris- 
tome simple, rarely none, teeth very hygroscopic, at first united 
in pairs, later separating, broad, obtuse, often cleft or perforate 
divisuraDy, brown, non-bordered, longitudinally striate-papil- 
lose, non-trabeculate ; lid conic-convex to low convex, most- 
ly short- rostrate. 

A genus of about 94 species, widely distributed in warm 
regions, mostly arboreal in habitat, rarely on rocks; 13 species 
in North America; two species in Eastern Pennsylvatiia and 
perhaps reaching our region at the east. The two species 
mentioned may be distinguished as follows: 

Key to the Species. 

1. F. rmienetii. 

2. F. oclobUpham, 

1. Fabronia ravenelii Sullivant. 
{F. carolitiiana Sullivant). 
Very small, delicate, loosely cespitose, bright green : stems 
creeping with more or less erect branches; leaves loose, 
elongate- Ian ceo late, subulate-acuminate, concave, costate to 
the middle, entire or but obscurely serrate ; median leaf-cells 
linear-fusiform, the basal and alar quadrate; inner perichsetial 
leaves ecostate, oblong, short-acuminate: capsule more or less 
pyriform; the teeth of the peristome brown, 16, approximate 
in pairs, orange-pellucid, acuminate-deltoid ; lid conic, obtuse- 
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On decayed logs, etc., Southern States. Extends into 
Pennsylvania from the southeast and may be expected along 
our southern border. 

2. Fabronia octoblepharis [Schleicher] Schwaegrichen. 

(F. ciliaris Bridet; F. pusilta Schwaegrichen; Pterogonium 

octoblepharis Schleicher). 

Small, delicate, thinly cespitose: stems creeping with erect 
branches; leaves lance-ovate, filiform-acuminate, thin, green, 
spreading, sometimes 2-ranked, coarsely and irregularly 
lacerate-dentate on the border, costate to considerably below 
the middle, non-plicate, plane-margined, closely imbricate when 
dry ; median leaf-cells thin-walled, linear-rhombic to hexagonal, 
about 8-10:1, the basal clear across the lower one-fourth or 
one-fifth of the leaf quadrate or sub-quadrate : seta rather long; 
capsule oval, neck rather distinct, the urn erect, symmetric, 
more or less contracted below the mouth when dry and empty; 
peristome single, with the teeth united in pairs, dark brown, 
recurved when dry, when old more or less bifid. 

On trees throughout the Central States to Minnesota and 
southwards. Occurs in southeastern Pennsylvania and may 
reach the southern part of our region. 

2. ANACAMPTODON Bridel. 

Autoicous: mostly densely cespitose, dark green, when 
old brownish to yellowish, lustrous: stem long-creeping, dense- 
ly radiculose; the branches short, densely-leaved, erect to 
ascending; leaves spreading, often secund, ovate to oval, long- 
acuminate, entire; costa strong, ending above the middle of 
the leaf; leaf-cells rich in chlorophyll, elongated rhombic- 
hexagonal, the basal rectangular ; inner perichxtial leaves 
elongate, not sheathing, generally acuminate, thinly costate; 
seta 5-8 mm. long, quite thick, straight, smooth, red to dark 
castaneous, drying twisted; capsule erect, symmetric, oval, 
short and thick-necked, drying strongly constricted below the 
mouth, smooth; annulus broad, delicate but persistent; peris- 
tome double, deeply inserted, the teeth strongly hygroscopic, 
apically united in pairs, broadly lanceolate, pale brown, di- 
visural line almost straight; teeth distantly articulate below, 
densely finely papillose; basal membrane of inner peristome 
none, the segments filiform, somewhat shorter than the teeth, 
non-carinate, brown, almost smooth; lid conic-convex, straight 
or obliquely rostrate; spores abont .008- .010 mm, 

A genus of four species; one species each in China, Japan, 
and Cuba, and the following in Europe and eastern North 
America. 
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1. Anacamptodon splachnoides [Froeltch] Dridel. 
(Catnpylodonlium hypnoides Schwaegrichen ; Neckera splach- 
noides Schwaegrichen). 

(Plate XXXIII) 
Dark-green or bluish-green, small, delicate, thinly tufted: 
stems creeping, with erect branches; leaves lance-ovate, up to 
1.5 mm. long, acuminate, entire, plano-concave, chlorophyllose, 
soft, closely imbricated when dry, non-decurrent, non-plicate; 
costa rather slender, reaching to above the middle of the leaf; 
median leaf-cells rhombic-hexagonal, about 3-5:1, with a few 
quadrate and sub-inflated cells at the base; perichtetial leaves 
few: seta about 6-1 1 mm. long, sinistrorse when dry; capsule 
erect and symmetric, about 2:1, oval-oblong, thick-necked, 
constricted below the mouth when dry; peristome double, 
teeth approximately in pairs and reRexed when dry; 16 in num- 
ber, lanceolate, pale, articulate, the divisural zigzag; segments 
filiform, about one-half to two-thirds as long as teeth; no 
basal membrane; annuhis none; exothecial cells castaneous- 
incrassate, rectangular or irregularly oblong, above smaller 
and quadrate, those at the rim minute and rounded; lid short- 
rostrate from a conic-convex base, more or less oblique, one- 
half to two-thirds as long as the urn ; calyptra whitish, covering 
only the upper part of the urn ; spores about .010 mm., minute- 
ly papillose, yellowish-green, medium-watled, mature in June. 
In moist cavities in decaying wood, knot-holes in trees, 
in forks of tree-trunks, etc.; Europe, Asia, and from New Eng- 
land to Alabama and Illinois and southwest ward to Texas. 
Collected but seldom in our region, and then only in small 
quantities. 

Indiana : T. P. James. (Porter's Catalogue). 

McKean : Bradford, different dates, in cavities in de- 

caying wood. D. A. B. (Figured). Is- 
sued as Ko. 148. Grout's North American 
Musci Pleurocarpi. 
Washington : Linn and Simonton. (Porter's Catalogue). 

Family XXX. LESKEACEAE. 
Autoicous or dioicous: slender to robust, mostly stiff, 
cespitose, bright or dark green, when old brownish, dull or 
rarely sub-lustrous: stem without central strand, the prim- 
ary stems mostly erect, simple, pinnate, or variously branched, 
rhizoids, often stoloniform with distant minute leaves; second- 
ary stems mostly erect simple, pinnate, or variously branched, 
both main and secondary stems stoloniferous; paraphyllia 
mostly present; leaves rarely uniform, usually differentiated 
into basal and foliate leaves, the latter again into stem-leaves 
and branch-leaves; basal leaves distant, small, delicate, pale, 
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smooth, ecostate; foliate leaves piuriseriate, dense, spreading, 
rarely secund, drying appressed to imbricate, symmetric, apex 
sometimes one-sided, mostly acuminate, mostly concave, often 
with two short folds at base, unistratose, mostly papillose; 
costa mostly simple and strong, rarely short, double, delicate, 
or forked: cells richly chlorophyllose, mostly parenchymatous, 
small, often oblong to linear, in the middle of the base, or up 
to the middle of the leaf; branch-leaves usually shorter and 
narrower than the stem-leaves ; perichaetial leaves delicate, 
hyaline, much elongate, ecostate or weakly costate: seta 
straight and long; capsule erect and symmetric to cernuous 
and arcuate, non-plicate; annulus usually present; peristome 
double, the teeth mostly basally confluent, prominently articu- 
late and trabeculate or dorsally uniformly papillose, with weak 
ventral plates, whitish to red or brownish, often quite red at 
the insertion; inner peristome carinate, with basal membrane, 
segments, and, rarely, with cilia ; lid conic or convex-conic and 
rostrate; caiyptra cucullate; spores mostly small. 

A large family, mostly in temperate and tropic regions, 
occurring mainly on trees and rocks; 23 genera; 15 genera in 
our region . 

Key to the Genera. 
a. Archegonial clusters - borne on the branches: primary steins 

stoloniform with minute leaves; costa simple; capsule erect, sym- 

melric; segments filiform or rudimentary. 

a. Archegonial flowers on the stem; stem not stoloniform, 
c. 
b. Very slender; costa not reaching above the middle of the leaf: 

perislome-segments none. 3. Haplohymentuni. 

b. More or less robust; costa ending in or just below apex; peri- 
stome-scgments filiform. 4. AHomodon, 

C Costa short, simple, forked, double, or none. 
d. 
c. Costa simple (except Pseudo-Leskulla), elongate, ending a little below 
the apex, or excurrent. e. 

d. Stem creeping;, densely simply pinnate, costa short, simple or 
forked; teeth non-bordered, non-irabeculate. 

1. Thelxa. 

A. Stem ascending to erect, irregularly bushy-branched; costa in- 
distinct or none; teeth bordered, trabeculate. 

2. MyureUa. 

«. Leaves of stem and branches alike; stem creeping whh ascending 

or erect, short, blunt branches. f. 

c Stem and branch-leaves unlike; stem 1-3-pinnate. often quite fern- 
like in general form. h. 
f. Teeth without distinct lamellx; segments filiform. 

7. Leskeelia. 
f. Teeth distinctly lamellate; segments narrowly linear or none. 
g- 
g. Teeth with well-developed lamella: segments narrowly linear. 

6. Letkea. 
g. Teeth with distinct but low lamellse; segments none. 

5. Ltndbergia. 
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h. Cilia 3, smooth; cells of stem-leaves el on gate 'hex agonal lo al- 
most linear; stem and branch-leaves similar. 

11. modium. 
CiKa 2-4. nodose to appendiculate ; cells of stem-leave? rounded- 



angular to long-hexaEonal. 
rely sharply acui 
;ai-m3rgins indistinctly serrate above. 



Operculum merely sharply acute; costa of stem-leaves percurrent 



Haptoctadium, 

i. Oparculgm distinctly rostrate: costa incomplete to excurrent; stem- 
and branch -leaves dissimilar. j. 

j. Margin of stem-leaves entire, base not decurrent; cells uniform, 
rounded-angular, the median with 2-6 papillx on each side. 
8. Rauia. 
j. Margin of stem-leaves entire or toothed above, the base some- 
what decurrent; cells mostly uniform, rounded- to oval- or 
oblong- hex agonal, the median ranging from dorsally unipapiT- 
lose to both sides pi uri- papillose. 10. Thuidium. 

1. THELIA Sullivant. 

Dioicous; more or less slender, densely cespitose, yellow- 
ish to blue-green, dull; stem elongate, creeping, more or less 
b row n -ra die u lose, densely-leaved, thickly pinnately branched; 
branches short, julaceoiis, obtuse, erect to ascending; para- 
|>hyllia various: leaves densely imbricate, either dry or moist, 
more or less decurrent, spoon-like, broadly ovate, abruptly 
subulate-acuminate, the margins plane, mostly ciliate-serrate 
to laciniate ; costa short, simple or forked ; cells rhombic, each 
dorsally with a high and one- to several-pointed papilla; 
median basal leaf-cells elongate, the alar in several series al- 
most quadrate; inner perichjetiai leaves larger, delicate, erect, 
oblong and subulate-acuminate, with long marginal cilia, costa 
ending in mid-leaf, areolation elongate, the upper cells uiii- 
papillose above: seta .'i-L'i mm. long, thin, drying twisted, 
smooth and red; capsule symmetric, erect, oblong to cylindric, 
golden-brown; annulus none; peristome-teeth basalty con- 
fluent, narrowly linear-lanceolate, pale, non-bordered, finely 
papillose, distantly articulate, non-trabeculate; inner peris- 
tome pale, papillose, distantly lamellate, non-trabeculate : inner 
peristome pale, papillose; basal membrane low, segments very 
short or rudimentary, cilia none; lid conic, short-rostrate; 
calyptra cucullate, smooth; spores small. 

A North American genus of but five species; three specie:^ 
in our region. 

Key to the Species. 
a. Papillx on dorsal surface of leaf long, curved, 

1. T 
a. Papillae on dorsal leaf-surface lower, each with t 

b. 
b. Papilbe usually two-pointed; leaves ctliate. 

2. T. asprelia. 
b. Papillx usually 3 or 4 pointed; leaves non-ciliate. 

3. T. Uscwii. 



jyGoo^^lc 



OF WESTERN PENNSYLVANIA 239 

1. Thetia hirtella (Hedwig) Suilivant. 
(Pterigynundrtim hirlcllum Hedwig; Hypnum hirteilum C. 

Mueller). 

(Plate XXXIV) 

Light green to glaucous-green, small, forming thin and 
loosely adherent mats : primary stems creeping, felted with a 
reddish-brown tomentum, pinnate with numerous short, 
crowded, julaceous secondary stems and branches; leaves sub- 
orbicular, deeply concave, abruptly and narrowly acuminate, 
decurrent at base, dorsally papillose, the margins plane, spinu- 
lose-dentate above, at least in the upper half, fimbriate-citiate 
below with usually upturned cilia; costa slender, reaching 
about to the leaf-middle ; median leaf-cells pellucid, rhomboid- 
elliptic, with long, slender, simple dorsal papillx; apical leaf- 
cells linear, the basal larger and looser, the alar quadrate to 
rectangular. almost smooth, rather incrassate; perichxtial leaves 
numerous, the inner lance-oblong, narrowly acuminate, ciliate- 
fimbriate in the upper part; seta about 1 cm. long; capsule 
narrowly oblong-cylindric, about 2.5x0.5 mm., erect, sym- 
metric, thin-walled; peris tome-teeth linear, distinctly lamel- 
late, the inner basal membrane truncate and about one-third as 
high as the teeth, peristome whitish; spores pale yellow, ma- 
ture in fail, thin-walled, about .012-.015 mm., smooth. 

On trunks and roots of trees and on stumps, in woods; 
from New England and Ontario to Kansas and the Gulf States. 
Not often collected in our region. 

McKean : On trees, near the ground. Gates Hollow, 

Bradford, April 18. 1897. D. A. B. (Fig- 
ured I. 

Westmoreland: T. P. James, (Porter's Catalogue). 

2. Tbelia asprella Sullivant. 
{Leskea asprella Eryologia Europsea). 
(Plate XXXIV) 
In most respects quite similar to T. hirtcUa, but more glau- 
cous-green: densely interwoven into mats up to 1.5 mm. thick; 
leaves bordered nearly all around by somewhat longer cilia, 
and the papillx on the dorsal surface of the leaf more or less 
branched or stellate: peristome-teeth longer with nodose ar- 
ticulations; spores mature in early fall. 

In the same habitat as the last species and often mixed 
with it ; ranging from New England to Ontario and Minnesota 
and south to the Gulf States. Evidently not common in our 
region. 

Erie : In oak woods, Presque Isle, May 8-9, 

1906. O. E. J. (Figured). 
McKean : D. A. B. (Porter's Catalogue). 
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3. Thelia lescurii Sullivant. 

Closely resembling T. asprella but with the stouter stems 
fasciculately branched, whitish or light glaucous-green in color 
leaves deltoid-ovate with a shorter acumen than in T. -4dM«*Mi. 
not so distinctly ciliate-fimbriate ; the papilla usually stellately 
3- or 4-lobed; the capsule relatively more slender and longer 
and on a longer seta; the teeth shorter and only sub-nodosely 
articulate, the inner membrane longer and with short seg- 
ments: spores mature in fall. 

On flat rocks, ledges, or on dry, sandy soil ; from New 
England to Missouri and the Gulf States. In Eastern Penn- 
sylvania and may occur in our region. 

2. MYURELLA Bryologia Europaa. 

Dioicous : slender, forming cushions or loose tufts, soft 
(stiff when dry), light to bluish-green, dull to sub-lustrous: in 
thick tufts the stems are upright, in loose tufts ascending, ir- 
regularly bushy-branched with small-leaved stolons, basally 
bushy-radiculose ; branches obtuse, sometimes apically flagel- 
liform; paraphyllia none; leaves 5-seriate, more or less ap- 
pressed-imbricate, round-ovate, obtuse to abruptly apiculate to 
acuminate, spoon-shaped, marginally plane to involute, ser- 
rate to dentate; costa mostly very short and delicate, simple 
or forked; sometimes costa none; median leaf-cells small, in- 
crassate, elliptic, some rhomboid, at base short-rectangular to 
quadrate, smooth or papillose by the thickening of the cell- 
angles, rarely dorsally mamillate; inner perichaetial leaves red- 
brown, elongate-lanceolate, long-acuminate, plane-margined, 
serrate, ecostate, with linear cells: seta 10-20 mm. long, thin, 
drying twisted, red, smooth ; capsule erect, somewhat inclined 
when empty, symmetric, oblong-oval, short-necked, yellow- 
brown, finally constricted below the mouth; annulus present; 
peristome-teeth basally confluent, lance-subulate, yellow or 
pale, bordered by the broader dorsal layer, lamellae numerous; 
inner peristome finely papillose, hyaline to pale yellow, basal 
membrane yellow, carinate, segments lance-subulate, same 
length as teeth, cilia mostly shorter, filiform; lid brightly 
colored, conic, acute to obtuse ; calyptra fugaceous. small ; 
spores small. 

A genus of six species occurring in Europe, Asia, and in 
North America ; one species in our region. 

1. Myurella gracilis (W'einmanii) Lindberg. 

{M. careyana Sullivant), 

Pale glaucous-green, loosely cespitose, interwoven with 

long radicles below : stems slender, creeping to ascending, 

stolon if erous, fasciculately branching; the branches julaceous; 
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leaves loosely imbricate, open-erect, wide-ovate, narrowly 
long-acuminate, spiniilose-dentate all around, very shortly 
costate or ecostate; leaf-cells large, pellucid, elliptic-rhomboid, 
dorsally with large papillae as in Thelia asprella; perichxtial 
leaves sheathing, lanceolate, filiform-acuminate, dentate: cap- 
sules sub-erect, small, inflated, oval-oblong to obovate-oblong ; 
seta long ; peristome normally hypnoid, with articulate, yellow- 
ish, transversely-striate teeth, entire segments and cilia two, 
somewhat shorter than the teeth. 

Mainly in crevices and hollows in limestone rocks in hilly 
or mountainous regions; Europe, Asia, and from Nova Scotia 
to Minnesota and Xorth Carolina. Rare in our region. 

Huntingdon ; Alexandria. T. C. Porter. (Porter's 
Catalogue). 
3. HAPLOHYMENWM Dozy and Molkenboer. 

Dioicous : slender, stiff, forming mats, dull, dark green to 
yellowish- or brownish-green: stems filiform, creeping, widely 
radiculose, here and there in fascicles, more or less pinnately 
branched, branches spreading, short, obtuse; paraphyllia none; 
lower leaves smaller, somewhat secund, abruptly lance-subu- 
late and recurved-circinate from a broadly ovate base; costa 
very short or none ; upper leaves spreading to squarrose- 
spreading, imbricate when dry, from a concave ovate base 
more or less abruptly lingulate, obtuse to short-acute, non- 
plicate, margin plane and entire; costa delicate and reaching 
to mid-leaf, or stronger but not reaching apex; median leaf- 
cells turgid, thin-walled, rounded-hexagonal, with mostly sev- 
eral papillx over the lumen, the marginal smaller, transversely 
broader, in many rows towards the basal margin transversely 
rectangular or hexagonal, only in middle of base oblong and 
pellucid: seta 2-4 mm., thin, drying twisted, reddish or yel- 
lowish, smooth ; capsule erect, oval, smooth, brownish, broadly 
annulate; peristome-teeth basally confluent, lance-linear, yel- 
lowish, distantly articulate, split apart above, the ventral layer 
broader, hyaline, non-trabeculate, but with papil]<e-like irregu- 
lar processes; inner peristome smooth, the basal membrane 
very low, with no segments nor cilia; lid conic, obliquely 
short-rostrate; calyptra inflatcd-cucullate, furnished with a 
few long, erect hairs; spores .020- .025 mm., papillose. 

About a dozen species, mostly living on tree-trunks, rarely 
on rocks ; one species occurring in North America and reaching 
onr region. 

1. Haplohytnenium triste (Cesati) Kindberg. 

{Leskea Iristis Cesati; y^nomodon trislis Snllivani). 

(Plate XXXIV) 

Small, very slender, dull dirty-green, loosely, thinly, and 
intricately cespitose: stems prostrate, sometimes pendent, 
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brandling with irregularly or pinnately arranged branches; 
branchlets erect or curved-ascending ; leaves about 0.5-0.8 mm. 
long, appressed when dry, more or less squarrose-spreading 
when moist, mainly narrow Ungulate from an ovate base, con- 
cave, sub-clasping, crenulate on the plane margins by the large 
and protuberant cells, apically acute to short-apiculate or ob- 
tuse, the apex of the leaf very often broken off in the dried 
specimens; costa slender, ending in the middle of the leaf; 
median leaf-cells oblong-reclangnlar. about .011-.014 mm. in 
diameter, thin-walled, pellucid, the upper more or less rounded- 
hexagonal, the lower marginal transversely oblong-hexagonal, 
the lower median often radiating from the basal part of the 
costa in a characteristic manner: capsule unknown; leaf-cells 
turgid and bearing several large papilta; on each surface. 

On bases of trees and on steep, sunny rocks; Europe, Asia, 
and, in the eastern United States. In the Lesquereux and 
James Manual the habitat is stated as particularly on the horn- 
beam. Rare in our region. 

Clearfield : T. P. James. (Porter's Catalogue). 

McKean : Gates Hollow, Bradford, July 8. 189.r D. 

A. B. (Figured). 

4. ANOMODON Hooker and Taylor. 

Dioicous: more or less robust, stiff, loosely cespitose, 
bright to blue-green, dull, later yellowish to brownish, the 
mats mostly ochraceous Inside: stem far-creeping, stoloniform, 
small-leaved, radiculose, bearing ascending to erect, often 
basally-stoloniferous secondary stems; all leafy shoots having 
rather uniform leaves, the branches sometimes fiagelliform; 
foliage- 1 eaves 5-seriate, dense, rarely seciind, when dry mostly 
imbricated, little different when moist, lint:;ulate from a broad- 
ly ovate or oblong and little or not at all decurrent base, or 
the upper part lanceolate to subulate, margins plane and entire; 
costa strong, smooth, mostly ending below the apex; median 
leaf-cells rounded-hexagonal, on both sides densely papillose 
with one- and two-pointed papillae, rarely unipapillose over 
the lumen, only the median basal elongate, smooth, rarely 
rhombic: inner perichietial leaves elongate, sheathing, above 
similar to the foliage-leaves, or pale, spreading, lance-subulate, 
with elongate cells: seta more or less elongate, drying twisted. 
smcK>th, straight; capsule erect, symmetric, oblong-cylindric, 
rarely curved, not narrowed below the mouth; peristome- 
teeth lance-linear, either pale, papillose, distantly articulate, 
non-trabeculate, or yellowish, striate and weakly trabeculate; 
inner peristome finely papillose, with basal membrane low, 
carinate, segments hiiform, entire, often attached apically to 
the columella, cilia rudimentary or, mostly, none; lid conic, 
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obtuse, acute, or rostrate; calyptra cucullate, smooth; spores 
small. 

About 30 species confined to the N'orthern Hemisphere; 
10 in North America; 5 species in our region. 

■ Key to the Species. 
a. Slender and Hagelliform branches present: annulus none, teeth 

striate. 4, A. attenualus. 

a. Slender and Hagelliform brandies none: annulus present 

b. Teeth striate: leaves with a hyaline, piliferous-subulate acunii- 

nation, 5. A. rostratus. 

b. Teeth papillose, non-siriate: leaf-aciimination not piliferous- 
acuminate. e. 

c. Leaves with rounded basal auricles, apex apiciilate. 

1. A. al>iculatus. 
c. Leaves not auricled. d. 

d. Leases not secund. the upper half of leaf oblong-lingulaie: 

teeth nodose, 2. A. minor. 

d. Leaves more or less secnnd, lance-ltngulate: teeth not nodose. 
3. A. viliculosus. 

1. Anomodon apictilatug Bryologia Europiea. 

(Lesbea apiciilata W. P. Schimper; Hypnum nigelii C. Mueller). 

(Plate XXXIV) 

Cespitose in tangled mats, glaucous-green, reddish or 
brownish when old: stems cree])ing, divided, the secondary 
stems and branches straight or ascending; leaves 1.5-1.8 mm. 
long, more or less obscurely two-ranked, abruptly oblong- 
lingulate from an ovate or oblong-ovate and broader base, the 
base non-decurrent but with very large and broadly rounded 
fimbriate-papillose auricles, the apex often apiculate, the upper 
margin broadly incurved, the leaves when dry crispate; costa 
pellucid, ending considerably below the apex ; leaf-cells opaque, 
chlorophyllose. minute, rounded, papillose on both faces, the 
median basal elongate, smooth, the alar somewhat larger, 
rounded -quad rate; inner perichsetial leaves long-sheathing: seta 
erect, about 5-7 mm. long, dextrorse above, sinistrorse below; 
capsule erect or somewhat inclined, symmetric, ovate-cylindric, 
about 2-2.5x0.5 mm., thick-walled, castaneous, longitudinally 
many-plicate when dry; annulus none; lid conic-acuminate, 
small; peristome double, the teeth lance-linear, nodose-articu- 
late, faintly papillose, the dorsal lamellae and divisural usual- 
ly very faint or invisible, the segments rudimentary, or very 
short, from a low basal membrane; spores mature in autumn, 
medium-walled, brownish, papillose, about .009-.012 mm. 

On shaded rocks and bases of trees or on decayed logs, in 
woods, mainly in mountainous districts; Europe, Asia, and 
from Kew England to Ontario and Georgia, Rare in our 
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McKean : Bennett Brook, Bradford, November 7, 

1897, and Limestone Creek, Bradford, Oc- 
tober to December, 1896. D. A. B. (Fig- 
tired), The latter mixed with Grout's Xo. 
134, North American Musci Pleurocarpi. 

2. Anomodon minor (Hedwig) Fuernrohr. 
(Ncckera viticulosa var. minor Hedwig; A. oblnsifolius Brjo- 

logia Europsea). 

(Plate XXXIV) 

Loosely widely cespitose, glaucous-green, brownish when 
old: primary stems creeping, tlagellatc, robust, witli numerous, 
more or less erect, secondary stems and branches usually up 
to height of 2-4 cm.; leaves somewhat complanate, broadly 
lingulate-obtuse from a broadly ovate base, thick, opaquely 
chlorophyllose. entire, very densely papillose on both sides; 
costa pellucid, rather strong, vanishing below apex; leaf-cells 
minute, about .009-.012 mm., rounded-hexagonal, the median 
basal elongate and non-papillose, the alar scarcely different 
from the upper; pericbEtial leaves sheathing: seta erect, about 
1 cm. high, sinistrorse; capsule erect, castaneous, about 2 mm. 
long, symmetric, oblong-cylindric, about 3:1, the mouth small ; 
lid conic-acuminate, about two-fifths as long as urn; annulus 
present, large; peristome-teeth narrowly lance-linear, hyaline, 
faintly papillose, about 8-10-nodose-articulate, the divisural 
and dorsal lamellae very faint or not visible, the segments very 
short or rudimentary, or none, from a very low basal mem- 
brane; exothecial cells rather thin-walled, irregularly quadrate 
to oblong-rectangular; spores maturing in late fall or in win- 
ter, medium to thin-walled, brownish, papillose, .009-,012 mm. 
in diameter. 

On rocks and trees, in woods, usually at the base of trees; 
Asia and from New Brunswick to Virginia and westward to 
.South Dakota. Probably rather common in our region. 

Allegheny ; Near Montrose, September 21, 1905. 
O. E. J. 

Cambria : T. P. James. (Porter's Catalogue). 

Clearfield : Phillipsburg. T. P. James. (Porter's 

Catalogue). 

McKean : Lewiston Creek, November 21, 1897, 

D. A. B. (Figured). 

Washington : Linn and ."^imonton. (Porter's Catalogue), 

3. Anomodon viticulo&us | Linnaeus] Hooker and Taylor. 

Large, widely tufted, dark green above, yellowish within: 

stems creeping, long, sending up secondary stems and 

branches, the secondary stems sometimes becoming more or 

less geniculate by repeated innovations: leaves more or less 
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crisped when dry, sub-falcate, second, lance-ovate, frequently 
serrulate at the apex, apex bluntly acute; costa strong, pel- 
lucid, ending a little below the apex ; median, upper, and lower 
marginal leaf-cells opaque, minute, rounded-quadrate, the 
median basal somewhat elongated, cells minutely papillose; 
perichsetiat leaves long, linear-acuminate from an ovate base: 
seta twisted when dry, erect; capsule oblong-cylindric, sym- 
metric or slightly curved, about 3:1 ; lid narrowly conic; peris- 
tome-teeth lance-linear, more or less irregular, yellowish, the 
inner peristome consisting of a very low basal membrane and 
very short, irregular segments ; annulus double ; spores mature 
in winter or early spring. 

Mostly on shaded rocks, sometimes on trees; Europe, 
Algeria, Asia, and in lower Canada and the northern United 
States. Occurs in Pennsylvania at least as far west as Franklin 
County, and is to be looked for in our region also. 

4. AtUHHodon attenuatus [Schreber] Huebener. 
(Lesbea attenuala Hedwig; Hypnnm altenuatum Schreber), 
(Plate XXXIV) 
Slender, loosely and widely tufted, with the secondary 
stems fasciculately branched and with numerous slender 
flagelliform branches; leaves spreading to secund, concave, 
usually more or less distinctly homomallous when dry, about 
0.8-1.2 mm. long, broadly lanceolate from an ovate base which 
is plainly narrowed to the insertion, the insertion somewhat 
excavate and decurrent, the apex acute and minutely apiculate 
and often with a very few teeth near the apiculation, the leaf- 
margins plane below, and usually minutely crenulate by 
reason of the projecting papillx; costa strong, ending a little 
below the apex; areolation densely papillose on both sides, 
irregularly hexagonal to quadrate, opaque, rather thin-walled, 
a few of the median basal elongate-rectangular to oblong, 
pellucid ; perich^etial leaves lance-acuminate from an ovate base : 
seta about 2 cm, long, twisted ; capsule long, cylindric, straight 
or slightly curved, lustrous, castaneous ; lid long-rostrate ; teeth 
of peristome narrowly lanceloate, the segments filiform, irregu- 
lar, fragile, nearly as long as the teeth ; annulus narrow ; spores 
mature in fall. 

On bases of trees, stumps, and rocks, in woods; Europe, 
.\sia. and from Newfoundland to British Columbia and south 
to Florida and Cuba. Common in our region but usually 
sterile. 

Allegheny : .Along Brush Creek, near Douthett, April 
26, 1908, and June 5, 1909. O. E. J. ; Wild- 
wood Road hollow, November 19, 1908. 
O. E. J. and G. K. J. (Figured). 
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Fayette : Meadow Run Valley, four miles south of 

Oliio Pyle. September 1-3. 1906. O. E. J. 
and G. K. J. 

Huntingdon : Hark of oak tree. Pennsylvania Furnace, 
July 13, 1909. O. E. J. 

McKean : IJolivar Run. Bradford, September 16, 

1897. D. A. B. 

Washington : Linn and Simonton. (Porter's Catalogue). 

Westmoreland: Shades, near Blackburn, March 25, 1910. 
forming an "apron" on base of white oak 
tree. O. E. J. and G. K. J. 

5. Anomodon rostratus (Hedwig) Schimper. 

(I.cskea rostrata Hedwig). 

(Plate XXXIV) 

Densely cespitose. tufts bright green above, yeHowish 
inside: primary stems creeping, fasciculately branched with 
slender julaceoiis secondary stems and branches; leaves dense- 
ly imbricate, ovate and concave at base, narrowly lanceolate 
above with a long and hyaline piliferous acumination, more or 
less indistinctly two-ranked, the margin crenulate-papillose, 
often recurved towards the middle; leaf-cells minute, chloro- 
phyllose, opaque, rounded-quadrate to oblong-hexagonal, 
pluri-papillose on both faces, the median marginal rounded- 
quadrate. alK)ut .008-.010 mm., the median interior about as 
wide but more oblong, al)out 2:1, the median basal longer, 
hyaline and non-papillose or but slightly so, the apical long and 
linear, smooth ; costa strong and ending a little below the apex ; 
perichsetial leaves long, pale, ecostate, the inner with a filiform 
and often reflexed point about as long as the main portion 
of the leaf: seta short, about 7-10 mm. long, erect, sinistrorse, 
richly castaneous; capsule about 2 mm. long, oval-oblong, 
about 2.5:1, erect, symmetric castaneous; lid conic, obliquely 
rostrate, alx)ut one-half to three-fifths as long as the urn; 
teeth small, lance-linear, the divisural and dorsal lamellae in- 
distinct, the teeth with about 15 to 18 nodose articulations, 
pale, papillose; segments about as long as the teeth, linear, 
rising from a basal membrane about one-third as high as the 
teeth, the cilia solitary and rudimentary or none; exothecial 
cells medium-walled, oblong-rectangular to oblong-hexagonal, 
becoming quadrate above, about two rows at the rim much 
smaller and heavily castaneous-tncrassate ; spores mature in 
fall, thin-walled, nearly smooth, slightly brownish, about .010 
mm. in diameter. 

On rocks or more usually on the bases of trees; Europe. 
Asia, and from Canada to the Gulf States. Very common in 
our region, especially on the base of white oak trees. 
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Allegheny : Moon Township, April. 1902. J. A. S.; 
Guyasuta Hollow, October 25, 1908, 
swampy woods near Douthett, December 
29, 1908. O. E. J.; Wildwood Road Hol- 
low, November 19, 1909. O. E. J. and 
G. K. J. 
Beaver ' : Beaver Falls, May 4, 1907. O. E. J. 

Butler : Swampy woods near Crider's Corners, De- 

cember 29, 1908. O. E. J. 
: On log. Bald Eagle Ridge, Maiternville, 

September 20, 1509. O. E. J. 
: Linesville, August 19, 1904; May 12, 1908, 

and August 3, 1909. O. E. J. 
: Ohio Pyle, four miles up valley of Mea- 
dow Run, May 30-31, 1908, and September 
1-3,1906. (Figured). Cheat Haven, Sep- 
tember 3-6, 1910. O. E. J. and G. K. J. 
: Pennsylvania Furnace and on Tussey's 
Mt.. near Baileyville, July 13, 1909. 
O. E. J. 
: Bradford. D. A. B. Porter's Catalogue). 
: Linn and Simonton. (Porter's Cata- 
logue) ; three miles southwest of Library, 
April 29. 1906, and Hanlin, May 21, 1908. 
O. E. J. 
5. LINDBERGIA Kindberg). 
( Fabrolcskea Grout) , 
Autoicous: rather softly and loosely cespitose, bright to 
brownish-green, dull: stem elongate, creeping, radiculose, 
densely-leaved, branched with elongate mostly irregularly 
pinnate branches ; branchlets short or unequal in length, 
obtuse ; dry leaves imbricate, when moist spreading to almost 
squarrose-spreading, somewhat concave, more or less decur- 
rent, ovate to lance-ovate, abruptly subulate-acuminate, non- 
plicate, margins entire or rarely indistinctly apically serrulate; 
costa strong, incomplete; median leaf-cells lax, round-oval or 
rhombic hexagonal, smooth, or unipapillose, the marginal 
smaller and quadrate or transversely broader, the basal mar- 
ginal in many rows quadrate to transversely broader; inner 
pertohxtial larger, thin, erect, from a sheathing base subulate- 
acuminate, entire or serrulate; costa shorter: seta 5-10 mm. 
long, straight, thin, red, smooth; capsule erect, symmetric, 
oval-oblong, rarely slightly curved, brown, small-mouthed and 
short-necked; annulus present or none; peristome deeply in- 
serted, teeth lanceolate, obtuse, basally confluent, pale to 
yellow, non-striate, more or less papillose, divisural zigzag, 
low-trabeculate ; inner peristome papillose with a very low 
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basal membrane, no segments, no cilia; lid conic-obtuse; 
calyptra cucullate; spores .025-.030 mm. 

As here limited the genus consists of 6 species, occurring 
on tree-trunks in the Northern Hemisphere; two species in 
North America; one species in our region. 

1. Idndbergia austini (Sullivant) Brotherus. 

iFabroleskea austini Grout; I.eskea austini Sullivant). 

Medium size, intricately matted; stems irregularly divided, 
the branches usually quite unequal; leaves spreading to more 
or less squarrose when moistened, imbricate when dry, ovate, 
long and slenderly acuminate, strongly papillose, entire ; costa 
ending above the middle; leaf-cells unipapillate, elliptic-rhom- 
boid above, the basal marginal thick, rounded-quadrate; peri- 
chcctial leaves longer, lance-acuminate: seta short, erect ; capsule 
erect, oval-cylindric with a small mouth; teeth broadly lanceo- 
late, deeply inserted, opaque, papillose on both surfaces, the 
inner peristome consisting merely of a low basal membrane 
-scarcely exceeding the rim of the urn ; annuUis none ; lid short- 
conic; spores mature in summer. 

On tree-trunks and on rocks or stone- walls; nonheastem 
United States from New Jersey to Minnesota and Kansas. In 
Porter's Catalogue the habitat is given as Juniperus jirginiamis. 
Not yet collected in our region. 

6. LESKEA Hedwig. 

Autoicous: rather slender, usually weak, loosely cespitose, 
dull, dark to sooty-green : stems creeping, sparsely radiculose, 
rather thickly-leaved, more or less pinnately branched, with 
short, erect or ascending branches; leaves when dry imbricate, 
when moist erect-spreading to spreading, sometimes sub- 
secund, from a somewhat decurrent, cordate-ovate base nar- 
rowed to an acute or obtuse apex, sometimes apiculate, short- 
ly two-plicate, revolute on one or both lower margins, rarely 
indi-stinctly serrate at apex; costa strong, incomplete; median 
leaf-cells either thin-walled, rounded-hexagonal, one- to sev- 
eral-papillose, at the base almost quadrate, in the middle rhom- 
boidal, or more or less thickened, with oval to oblong acumen; 
branch-leaves smaller; inner perichjetial leaves pale, sheathing, 
abruptly to slenderly acuminate, entire or serrulate, at the apex, 
delicately and incompletely costate: seta long, thin, red, 
smooth; capsule erect, oblong-cylindric, sometimes slightly 
curved and weakly inclined, yellowish, finally light brown and 
plicate; annuUis revohible; teeth drying strongly incurved, 
linear, acuminate, entirely separate, non-bordered, pale yellow, 
at the base transversely dorsally striate, thickly trabeculate, 
papillose above; inner peristome papillose, basal membrane 
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low, segments linear, carinate, as long or shorter than the 
teeth, cilia rudimentary; lid acute-conic; calyptra cucuHate, 
glabrous ; spores small. 

A widely distributed genus of about 20 species ; 7 species 
in Xorth America; 3 in our region. 

Key to the Species. 

a. Leaves more or less secund, latice-ovatei capsule sometimes 

slightly curved. I. L. polycarpa. 

a. Leaves not secund, ovate, acute to obtuse; capsule erect, straight. 

b. Leaves two-plicate, symmetric, the margin often revoluie. 

2. L. gracilescens. 
b. Leaves non-plicate, unsymmetric. plane-margmcd. 

3. L, obscura. 
1. Leskea polycarpa Ehrliart, Hedwig. 

(£.. polycarpa Ehrhart; Hypmim medium Dickson). 

Slender, thinly tufted: stems prostrate, pinnately to bi- 
pinnately branched, 2-4 cm. long, with .'^hort curved or erect 
branches, intricately matted into close but thin patches; leaves 
erect-spreading to secund, loosely appressed-imbricate when 
dry, about 0.4X10 mm., lanceolate and gradually acute from a 
slightly decurrent, -sub-cordate, more or less ovate base, entire, 
usually two-plicate, acute to acuminate; costa ending a little 
below tlie apex; median leaf-cells thin-walled, pellucid, more 
or less dorsally papillose, hexagonal, about .007-.008 mm. wide, 
with one or two papillae on each surface; branch-leaves smaller 
and more obtusely pointed: seta about 1 cm. long, reddish; 
capsule cylindric, narrow, basally tapering, straight or almost 
so, reddish-brown, constricted below the mouth when dry; lid 
elongate-conic, acute; peris tome-teeth long, whitish, narrowly 
linear, connivent when dry, the segments about as long, from 
a low basal membrane narrowly linear, -.carcely carinately 
split; cilia rudimentary or none; spores mature in early 
summer. 

On roots, bases of trees, stones, or decaying wood in wet 
situations; Asia, and from Newfoundland to Hritish Columbia 
and southward. Not yet found in our region. 

2. Leskea gracilescens Hedwig. 
(Z,. obseura Lesquereux and James, p.p.; Hypnum ^raeilcscenS 

Beauvois). 

Intricately cespitose in thin mats: stems prostrate, pinnate- 
ly branched with numerous simple, erect, somewhat julaceous 
branchlets; paraphyliia usually few, lanceolate; stem-leaves 
erect-spreading when moist, appressed-imbricate when dry, 
about 0.4-0.3x0-7-0.9 mm., ovate, acute or somewhat acumi- 
nate, entire, margins more or less revolute, sometimes more 
<iuickly tapering to a blunt point, somewhat bi-plicate; costa 
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sub-perciirrent ; branch-leaves hardly different but scarcely 
plicate ; median leaf-cells usually uni-papillate on dorsal sur- 
face, smooth on ventral, quadrate-hexagonal, about .008-.010 
mm., the apical more rounded, the basal somewhat quadrate; 
capsule erect, basally tapering, oblong-cylindric ; peristome- 
teeth whitish, lance-linear, lamellate, about 0.4 mm. long, the 
linear segments shorter, carinate, sometimes more or less 
rudimentary, cilia none; lid conic, acute to obtuse; spores ma- 
ture in summer. 

On the bases of trees, roots, and on rotten logs, etc. ; from 
eastern lower Canada to the Gulf States and westward to the 
Rocky Mountains, Only once reported in our region. 

Washington : Linn and Simonton. (Porter's Catalogue). 

3. Leskea obscura Hedwig. 
{L. nen'osa Sullivant; L. tnicrocarpa Schimper). 
(Plate XXXV) 
Small, loosely and intricately cespitose, dark green: stems 
jirostrate, rather irregularly divided, sparingly branched ; leaves 
incurved-appressed when dry, spreading when moist, about 
0.8-1.2 mm. long, from an ovate base narrowed above to a 
rather blunt apex, concave, recurved on the margin, entire 
or serrulate ; costa ending a little below the apex ; median leaf- 
cells quadrate-hexagonal, about .008-.0I0 mm. wide, with sev- 
eral small papillae on the lower surface, on the upper surface 
less papillose or almost smooth, apical and basal cells some- 
what wider and shorter, the alar oblong-quadrate ; branch- 
leaves similar ; perichxtial leaves long-sheathing, rather laxly- 
celled, costate: seta about 1.5-2 cm. long; capsule erect, 
straight, short-cylindric, sometimes slightly curved, more or 
less wrinkled and contracted below the mouth when dry; lid 
conic, rather obtuse; peristome-teeth yellowish, papillose, the 
segments linear, slender, carinately cleft between the articula- 
tions, shorter than the teeth, arising from a basal membrane 
about one-fifth the length of the teeth; spores mature in early 
summer. 

On stones, roots of trees, logs, etc., often where sometimes 
overflowed; Japan, and from New Brunswick to Ontario and 
southwards through the eastern and central part of the United 
States. Probably fairly common in our region. 

Allegheny : On bark of white oak at three feet from 
y:round. Fern Hollow, Pittsburgh, March 
8, 1908, and at base of trees in swampy 
woods near Douthett, December 29, 1908. 
O.E.J. (Figured). 
BJair : Tyrone. T. P. James. (Porter's Cata- 

logue). 
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McKean : Tuna Creek, Bradford, December 21, 

1895. D. A. B. 

Washington : Linn and Simonton. (Porter's Catalogue). 
7. LESKEELLA (Limpricht) Loeske. 

Diotcous: slender, in flattened, wide-spreading mats, dark 
green to brownish, dull; stem widely creeping, fasciculately 
yellowish-red-radiculose, densely-leaved, numerously-branched, 
with erect and short branches; leaves drying imbricate, when 
moist erect-spreading to secund, more or less abruptly long- 
acuminate from a decurrent, doubly-plicate, cordate base, mar- 
gins narrowly revolute below but plane in the acumen, entire; 
costa strong, yellow-brown, ending in the acumen; cells 
rounded-hexagonal, in leaf-middle oval and oblong, in middle 
of base rectangular, the alar quadrate; branch-leaves smaller 
with plane margins and delicate and shorter costa; perichxtia) 
leaves pale, froni the erect and half-sheathing base abruptly 
long-acuminate, delicately costate to the acumen : seta elon- 
gate, stiff, dark chestnut-color, smooth ; capsule erect, sym- 
metric, cylindric or oblong, rarely weakly curved, finally nist- 
colored to brown ; annulus rather persistent, deciduous in sec- 
tions; peristome-teeth erect when dry, confluent at base, subu- 
late, bordered, yellowish, cross- and obliquely-striate, smooth 
or papillose above, not distinctly trabeculate; inner peristome 
yellow, finely papillose, basal membrane moderately promi- 
nent, segments irregular, in nodose projections, filiform, etc., 
sometimes carinate, cilia mostly none; lid convex, obliquely 
thick-rostrate; calyptra glabrous, cucullate and reaching to 
base of capsule; spores small. 

A small genus of 5 species; only the following in N'orth 
America : 

1. Leskeella nervosa [Bridel] Loeske. 
(Leskea nervosa Myrin; Lescuraea rigidula Kindberg; Hypnum 

nen-osum C. Mueller), 

(Plate XXXV) 

Slender, in thin and appressed tufts, dark green to brown- 
ish, the older parts almost black: stems creeping, up to 5 or 6 
cm. long, pinoately divided and again branched into numer- 
ous, crowded, short and erect or longer and creeping branches, 
often with numerous gemmiform branches towards the apex ; 
stem-leaves close, broadly ovate, sub-cordate, open-spreading 
when moist, imbricate when dry, slightly decurrent, about 
0.4-0.5x1-1-2 mm., suddenly long-acuminate, the acumen re- 
curved, the margins plane, sub-sinuate, the blade concave and 
deeply plicate ; costa almost percurrent, slender ; branch-leaves 
considerably narrower, lanceolate, more rigidly erect-spread- 
ing, smaller, up to about 0.6-^0.7 mm. long; leaf-cells oblong to 
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ova I -hexagonal, ranging from 1 to 3:1, the alar (|uadrate to 
transversely oval-hexagonal in about 4-6 rows extending; well 
up the margins and becoming rounded ; cells smooth to lightly 
papillose, incrassate ; inner perichxtial leaves long-sheathing, 
long-acuminate: seta short; capsule erect, sub-cylindric, sym- 
metric, small, castaneous; lid narrowly conic to short-rostrate ; 
peristome short, the teeth whitish, lance-linear, the segments 
shorter, irregular, subulate, basal membrane and cilia none; 
annulus narrow; spores mature in summer. 

On bases o£ trees, especially maples, in our region: Eu- 
rope, and in the northeastern United States. Not common in 
onr region. 

Fayette : Cheat Haven, September 3-6, 1910. O. 

]■. J. and G. K. J. 

McKean : ISennett Brook, Bradford, July 12, 1896. 

(Figured), and Bolivar Run.September 11, 
1896. D. A. B. 
t*. RAUIA .Austin. 

Autoicous: quite slender, dull, bluish-green to brownish- 
green: stems thickly-leaved, simple or divided, more or less 
regularly pinnately branched; branchlets short, ascending, 
julaceous, obtuse; leaves dimorphic, drying imbricate, when 
moist erect-spreading; stem-leaves plicate, triangular to cor- 
date-ovate, tapering to a lanceolate or lance-subulate acumina- 
tion, the margins entire ; costa strong, incomplete ; median leaf- 
cells rounded-angular, with low and usually numerous papillae 
on both sides; branch-leaves lance-ovate, short-pointed, the 
costa dorsally somewhat rough; inner perichsetial leaves ap- 
pressed, pale, lance-oblong, slenderly acuminate, entire, incom- 
pletely costate, and with elongate, smooth cells: seta slender, 
10-15 mm. long, reddish, smooth ; capsule from nearly up- 
right to horizontal, oblong-cylindric, mostly weakly curved, 
light brown, drying more or less constricted below the mouth ; 
annulus revoluble; peristome-teeth lance-subulate, bordered, 
transversely striate, numerously trabeculate; inner peristome 
yellow, finely papillose, basal membrane prominent, carinate, 
the segments about as long as the teeth, carinately split, the 
cilia 2 or 3, more or less complete, nodose; lid conic, short- 
rostrate; calyptra cucullate; spores .009-.011 mm. 

A genus of about 13 or 14 species, widely distributed in 
both hemispheres; 5 species in North America; 1 species in 
our region. 

1. Rauia scita (Beauvois) Austin. 

(Thuidiiim scitnm .Austin: Hypnum scituiii Beauvois). 
(Plate XXXV) 

In appresscd, green or yellowish-brown tufts, medium- 
sized: stem prostrate, castaneous, 2-3-times divided; densely 
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pinnately branched ; branchlets short and slender, usually 
about 2-3 mm. long, smooth, paraphyllia present; stem-leaves 
bioadly cordate-deltoid, acuminate, about 0.5-0.6 mm. long, 
margins plane, finely papillose-denticulate; branch-leaves 
ovate-cordate, smaller, shorter acuminate, both kinds of leaves 
concave, erect-spreading; costa pellucid, broad, about three- 
fifths to four-fifths as long as the leaf; median leaf-cells 
rounded-hexagonal, minute, with 2-5 small bead-like papillae 
on each surface, incrassate, rather obscure, the basal median 
oblong, paraphyllia numerous, linear to ovate, more or less 
fcranched, occurring on both stem and branches; inner peri- 
chxtial leaves elongate-lanceolate, filiform-acuminate, some- 
what longitudinally plicate: capsule sub-erect, about 1.3-1.5 
mm. long, rather thin-walled, when old and empty more or 
less wrinkled, um cylindric, straight or slightly curved, more 
or less twisted when old, the seta about 1.5 cm. long; lid conic- 
rostrate, curved upward : annuius large ; exothecial cells rather 
thin-walled, mainly quadrate to rectangular; peristome-teeth 
lance-subulate, shallowly inserted, castaneous and transversely 
strtolate below, hyaline and papillose above, lamellate and 
trabeculate; segments nearly as long as teeth, carinately par- 
tially split, the basal membrane about two-fifths as high, the 
cilia usually three, nodose; spores medium-walled, castaneous- 
pellucid, papillose, about ,010-.013 mm., mature in fall and 
winter; autoicious. 

On the bases of trees and on stones in woods; from On- 
tario to Missouri, eastward to the Atlantic Ocean and south- 
ward to \orth Carolina. Rare in our region. 

McKean : On base of trees, Rutherford, August 4, 

1897, Bradford, October, 1897; Gates Hol- 
low, July 28, 1895, and Limestone Creek, 
Bradford, October to December, 1896. D. 
A. B. (Figured), The last named speci- 
men issued with Grout's No. 134, in part. 
North American Musci Pleurocarpi. 
9. HAPLOCLADIVM (C. Mueller) C. Mueller. 
Autoicous: slender, forming mats, yellowish-green to 
brownish-yellow, dull: stems creeping, elongate, with brown- 
ish rhizoids, variously pinnate with branches mostly ascend- 
ing, julaceous, short, obtuse and simple, or somewhat longer, 
acute and pinnate with scattering short branchlets ; leaves more 
or less uniform, drying appressed, sometimes weakly secund, 
when moist erect-spreading; stem-leaves more or less doubly 
plicate, from a more or less broadly ovate base, lanceolate to 
lance-subulate, the margin revolute at base, the upper margin 
indistinctly serrulate to entire; costa strong, sometimes per- 
ciirrent, sometimes excurrent, mostly smooth; cells more or 
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l«ss pellucid, oval to oblong-hexagonal, with one papilla over 
the lumen, the alar quadrate; branch-leaves narrower at the 
base, shorter-pointed, plane-margined, more or less distinctly 
serrate; costa shorter, cells mostly opaque; inner pericliKtial 
leaves erect, pale, plicate, from a lanceolate or linear base long- 
acuminate, incompletely costate: seta 1.5-2.5 cm. long, red- 
castaneous, smooth ; capsule inclined, oblong-cylindric, drying 
more or less horizontal and arcuate, when old and empty con- 
tracted below the mouth ; annulus present ; peristome-teeth 
lance-subulate, yellow, bordered, transversely-striate, dorsally 
lamellate; inner peristome yellowish, the basal membrane 
wide and carinate, the segments lance-subulate, of same length 
as teeth, carinate, entire or narrowly split, cilia complete, 2 or 
3, slender, nodose or appendiculatc ; lid convex-conic; acute; 
calyptra cucuUate; spores .008-.012 mm. 

A genus of nearly 50 species, mostly occurring in eastern 
Asia and in South America; only the following in our region: 

Key to the Species. 
a. Sum-leaves rounded-ovate, short-acuminate. 

1. H. virgimanmm. 
a. Stem-leaves ovate, more or less long-acuminate. 

2. H. microphyllum. 

1. Haplocladium virginianum (Bridel) Brotherus. 
(Thuidium virginianum Lindberg; T. gracile var. lancaslriense 

Cardot ; Hypnum gracile var. lancasiriense Sullivant and Les- 

quereux ) . 

(Plate XXXV) 

Small to medium-sized, appressed-cespitose, dark to dirty 
green: stems diffusely divided, the branches short and erect 
or ascending; leaves of the stems rounded-ovate, concave, 
narrowed to the base but scarcely decurrent, about 0,6-0.8 mm. 
long, abruptly acuminate, costate into the acumen, serrulate 
above, erose-dentate below, appressed when dry, loose when 
moist; median leaf-cells quadrate-hexagonal, uni-papillate, 
rather incrassate, the lower marginal more or less transverse- 
ly oblong-quadrate or hexagonal ; branch-leaves about 0.4-0.6 
mm, long, broadly and shortly acuminate with a serrulate mar- 
gin above; perichsetial leaves long, pale, up to 2.5 mm. long: 
seta slender, about 2-2.5 cm. long, rather richly castaneous, 
dextrorse; capsule oblong-cylindric, castaneous, curved, more 
or less horizontal, often when old more or less pendent by the 
curving of the upper part of the seta, the urn about 2.5:1, 
about 2 mm. long, constricted below the mouth when dry and 
empty; lid obtusely short-beaked, about one-third as long as 
the urn ; peristome normally hypnoid, yellowish, the 16 teeth 
lAnce-linear, dorsally cross-striate, with zigzag divisural line, 
distinct dorsal lamellae, and about 35-40 closely placed tra- 
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beculffi; segmeats about as long as teetli, carinate; cilia (1-) 
2-3. nodose-articulate, the basal membrane about two-fifths 
the height of the peristome; exothecial cells incrassate, quad- 
rate to oblong-hexagonal, about three series in the rim much 
smaller and rounded; spores incrassate. yellowish, faintly 
papillose, about .011-.014 mm,, mature in spring. 

On the ground or on roots of trees in rather open woods; 
from Xew England to Minnesota and Mexico, also in Europe. 
Quite common in our region. 

Blair : Bald Eagle Valley. T. C. Porter. (Por- 

ter's Catalogue). 
Cambria : Cresson, T. P. James. (Porter's Cata- 

logue). 
Center : Tussey's Mt., above Shingletown, July 

15, 1909. O. E. J. 
Fayette ; On woods-humus. Meadow Run Valley, 

four miles south of Ohio Pyle, September 
1-3. 1906. O. E. J. and G. K. J. 
Huntingdon : Warrior's Ridge, above Huntingdon, July 

20, 1908. O. E. J. (Figured). 
Westmoreland: Two miles south of Trafford, August 21, 
1910. O. E. J. ; Laurel Hill Mt., Mellon's 
estate, on soil with Diphyscium foUosum, 
September 8-11, 1907. O. E. J. 
2, Haplocladium microphyllum (Swartz) Brotherus. 
(Hypntim graclle Bruch and Schimper; Thuid'mm microphyllum 
Best). 

(Plate XXXV) 
Medium size, pale green to yellowish, appressed-matted : 
stems diffusely divided, densely pinnately branched; stem- 
leaves broadly ovate to lance-ovate, up to 1.2 mm. long, con- 
cave, long and narrowly acuminate, the margins entire or sinu- 
ately denticulate; costa almost percurrent ; leaf-cells quadrate- 
hexagonal, somewhat incrassate, the apical and a very few of 
the basal elongate, all strongly uni-papillate; branch-leaves 
narrower and smaller, up to 1 mm. long; paraphyllia numerous 
and branched on the stem but simple and few or none on the 
smaller branches; inner perichxtial leaves high-sheathing, 
long-acuminate, costate, up to 2.5 mm. long: seta up to 2 or 
2.5 cm. long, castaneous, twisted, somewhat arcuate above; 
capsule turgid-oblong, about 2-2.5:1, about 2 cm. long, dorsal- 
ly somewhat turgid, when mature somewhat inclined or pend- 
ent by the curving of the upper part of the seta; lid short- 
conic, mamillate; peristome normally hypnoid, the teeth yel- 
lowish, densely trabeculate, dorsally with rather indistinct 
lamell* and divisural, finely cross-striate, narrowly hyaline- 
margined ; segments carinate, about as long as teeth ; cilia 2 to 
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3, a little shorter than the teeth, strongly nodose to shortly 
appendiculate, the basal membrane about one-third as high 
as teeth ; annulus simple; spores mature in summer, somewhat 
incrassate, pale brownish-pellucid, very slightly roughened. 

On earth, rotten wood, etc., often on bases of trees; Eu- 
rope, Asia, and from southern Canada to the West Indies. 
Rare in our region. 

McKean : On hillside at mouth of Langmade Hol- 

low, Bradford, November, 1895, (Figured) 
and Limestone Creek, N, Y., near the 
Pennsylvania State line north of Bradford, 
October 16, 1896. D. A. B. 

10. THUIDIUM Bryologia Europsea. 

Autoicous or dioicous: slender to robust, mostly stiff, dull, 
forming greenish to yellowish or brownish mats or cushions: 
ftem with a few-celled central strand, spreading to ascending 
or rarely erect, radiculose here and there in fascicles, not much 
divided, once to thrice pinnately branched, flattened like the 
frond of a fern ; leaves dimorphic, when dry incurved or ap- 
pressed, when moist erect- spreading or open-erect but never 
secund ; stem-leaves plicate, from a narrowed and decurrent 
base, mostly with revolute margin, entire or apically toothed; 
costa strong, mostly incomplete, rarely excurrent, sometimes 
dorsally rough, leaf-cells rather uniform, rounded to oval- or 
oblong-hexagonal, both sides numerously papillose or uni- 
papillose dorsally or on both sides; branch-leaves of first order 
often similar to stem-leaves, those of the second or third order 
smaller, mostly lance-ovate, with the costa weaker and shorter; 
inner perichxtial leaves pale, appressed, mostly lanceolate and 
plicate, often with a prolonged and filiform apex, sometimes 
with ciliate margins, costa incomplete, cells elongate, smooth: 
seta elongate, castaneous or red, smooth or rough ; capsule in- 
clined to horizontal, oval-oblong to cylindric, more or less 
arcuate, brown to yellow, drying constricted below the mouth ; 
annulus sometimes persistent; peristome-teeth basally con- 
fluent, lance-subulate, bordered, cross-striate, numerously 
trabeculate; inner peristome yellow to orange, smooth or finely 
papillose, with prominent carinate basal membrane, segments 
as long as teeth, carinately split at least in part; cilia 2-4, 
nodose to appendiculate, or sometimes rudimentary, or none; 
lid convex-conic, obliquely rostrate; calyptra cucullate, most- 
ly smooth; spores .007- .010 mm. or .012-.016 mm. 

A widely distributed family of about 175 species, on tree- 
trunks, rocks, or earth; about 25 species in North America; 
at least 3, probably more, in our region. 
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Key to the Species. 

a. Delicate, small, not over S cm.; 1-2-pmnate. 

b. 

a. Larger, up to 10 cm.; 1-3-pinnate. c 

b. Branchlets papillate; leaf-cells about .006 mm.: seta 1-2 cm. 
long. (T. pygmaeum (Sull.) 

Bryol. Eur), 
b. Branchlets smooth; cells about .U09 mm.: seta 2-4 cm. long. 

1. T. minulutum. 
c. Stems simply pinnate; plants ascending in tufts. 

(7", abietinum [L.] 
BiyoJ. Eur.). 
c. Stems 2-3-pinnate, forming flat mats, d 

d. Leaf-margin revolute; costa not tilling entire apex of leaf. 

d. Leaf-margin plane; costa of stem-leaves filling the entire apex^ 
perichxiial leaves not ciliate. 3. T. recognitum. 

e. Stem-leaves lance-acuminate: perichztial leaves ciliate. 

2. T. delicalulum. 

e. Stem-leaves long-lance-subulate ; perichxiial leaves not citiate. 

(T. philiberti Limpricht). 

]. Thuidium minutulum [Hedwjg] Bryologia Europxa. 

(Hypniiin minutulum Hedwig), 

(Plate XXXV) 

Small, slender, simply pinnate; stems irregularly divided, 
not over 3 or 4 cm. long, both stems and branches smooth, 
bearing rather few linear-oblong simple paraphyllia only about 
2 to 5 cells high, notched at apex; stem-leaves distant, deltoid, 
acuminate or apiculate, somewhat revolute on the borders, 
rather opaque, about 0.6-0.8 mm. long; costa strong, ending 
near the apex ; median leaf-cells irregularly polygonal to 
quadrate- hexagonal, the marginal somewhat larger and some- 
times transversely elongate, all leaf-cells incrassate, pluri- 
papillose, the apical cell with 2 to ti marginal papillae ; branch- 
leaves ovate-acuminate, about 0.2-0.3 mm. long, concave and 
with a shorter costa ; perichxtial leaves erect, slenderly lance- 
acuminate, the acumen more or less reflexed : seta about 2-2.5 
cm. long, slender, dark yellow or brown and sinistrorse when 
old; capsule yellowish, ovai-oblong, cerntious to horizontal, 
the urn about 2 mm. long, when dry somewhat constricted 
below the rim ; lid obliquely subulate-rostrate and about 1 
mm. long; peristome castaneous, the teeth slender, densely 
trabeculate, the dorsal lamellas cross-striate and projecting to 
form a narrow margin, the divisural distinct; segments as long 
as the teeth, split carinately, arising from a basal membrane 
about one-third as high, cilia usually 2, articulate, nearly as 
long; spores about .0l6-.012 mm., pale brown, medium-walled, 
slightly roughened, mature in fall. 
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On rotten logs and stumps and at the base of trees in 
woods; Europe, and from New Brunswick to Minnesota and 
south to Florida and Mexico. Common in our region. 

Allegheny : Keown. Xovember 14. 1909, and Darling- 
ton Hollow, Sliarpsburg, November 9, 
1908. O. E. J. : Wildwood Road Hollow. 
November 19, 1908. O. E. J. and G. K. J. 
Blair : Burgeon's Gap. A. P. Garber. (Porter's 

Catalogue). 
F£i>'ette : Meadow Run Valley, four miles south of 

Ohio Pyle, on stump, September 1-3, 1906. 
O. E. J. and G. K. J. (Figured). 
Huntingdon : T. C. Porter. (Porter's Catalogue). 
McKean : On decaying logs, Bolivar Run, Bradford, 

August 8, 1896, and Marilla Brook. Oc- 
tober 22, 1896, also near Bradford. D. 
A. B. 
2. Thuldium delicatulum [Linnaeus] Mitten. 
(Hypntim delicatulum Linnaeus; H. tamariscinum SuUivant and 
Lesquereiix). 

(Plate XXXVI) 
The "Common Fern Moss." — Bright green above, darker 
below, large, forming rather large and intricately woven mats, 
when dry rather stiff and harsh: stems elongate, procumbent 
or arched and alternately rooting, often reaching a length oT 
10 or 12 cm.; the branching is twice or thrice pinnate, very 
regular and fern-like; stem-leaves triangular-ovate, somewhat 
cordate, gradually acuminate, about 1 mm. long, erect-spread- 
ing, appressed when dry, somewhat serrate and marginally 
more or less recurved; leaf-cells unipapillate on both sides, 
rather incrassate, the median quadrate-oblong to rhombic-oval 
or rounded-quadrate, about .007 to .008 mm. across; costa 
strong and ending in the acumen ; branch-leaves much smaller. 
broadly ovate, acuminate, the apical cells with 2 to 4 papillae; 
perichictial bracts ciliate on the margins: seta about 3 to 3 cm. 
long, rather stiff, richly castaneous, somewhat dextrorse; cap- 
sule large, the urn about i.^ to 4 mm, long, strongly inclined 
to horizontal, arcuate, narrowly oblong, yellowish to castane- 
ous ; lid slenderly conic-rostrate, about 1.5 mm. long; annulus 
narrow, usually 2-seriate; peristome large, reddish, the teeth 
strongly and numerously trabeculate, often split at the hyaline 
and papillose apex, dorsally cross-striate below, the divisural 
and lamellsE distinct; segments about as long as teeth, carinate- 
ly split, papillose above; the 2 or 3 slender nodose cilia rising 
from a basal membrane about one-third as high as the peris- 
tome; spores rather thin-walled, pale-castaneous, very slightly 
roughened, about .014-.017 mm., mature in winter. 
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On the ground, stones, rotten wood, stumps, etc. ; in moist 
woods; Europe, Asia, and from Labrador to the Rocky Moun- 
tains and south to the West Indies and South America. Very 
common in the woods of our region, 

Allegheny : Fourteen pockets, various data, from the 
county, mainly O. E. J. or O. E. J. and 
G. K. J.; Power's Run, September 14, 
1903. O. E. J. and G. E. K. (Figured). 
Armstrong : Kitlanning. ' I'-uttermilk Falls," August 
22, 1903, and 1905. D. R. Sumstine ; Kit- 
tanning, September 24, 1904. O. E. J. 
Center : Tussey's Mt., above Shingletown, July 15, 

1909. O. E. J. 
Clinton ; Between Renovo and Haneyvilte, July 15, 

1908. O. E. J. 
Crawford ■ Pymatuning Swamp, near Linesville, May 

10-11, 1906, and Augusts, 1909. O.E.J. 
Fayette : Meadow Run Valley, four miles south of 

Ohio Pyle, September 1-3, 1906, Septem- 
ber 1-3. 1907, May 30-31, 1908. O. E. J. 
and G. K. J. ; Ohio Pyle. July 4, 1904, and 
May 14. 1905. O. E. J. 
Indiana : Along Cush-Cushing Creek, near Cherry 

Tree, July 12, 1908. O. E. J. 
McKean : Dennett Brook, Bradford, February 21, 

1893, and Manila Drook, October 22, 1896. 
D. A. B. 
Westmoreland: Blairsville, July 12, 1903. Miss K. R. 
Holmes; slope of Chestnut Ridge above 
Hillside, September 16-17, 1910. O. E. J. 
and G. K. J. 
3. Thuidium recognittun [Hedwig] Lindberg. 
{Hypniim rccognilum Hedwig; T. delicatiilum Bryologia Eu- 
ropEea). 

(Plate XXXVI) 
Yellowish-green, not as bright-colored as some of the other 
Tkuidiujiis, quite similar to the preceding but mostly bipinnate: 
the primary branches are nearly equal in length, thus making 
the general outline of the frond more linear-oblong: stem- 
leaves usually about 0.6 to 0.8 mm. long, broadly triangular, 
auriculate-cordate, abruptly acuminate, recurved-spreading 
when moist, the apex acute and often very slender, the serru- 
late margins usually plane, the leaves sulcate when dry; costa 
sub-percurrent, somewhat broadened at apex; leaf-cells incras- 
sate, and each with a long, slender, upcurved dorsal papilla, 
the median rhombic-oblong to rounded-quadrate, the apical 
somewhat narrower; branch-leaves with apical cells with 2-4 
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papillae; perichaetial leaves up to 4.5 mm. long, slenderly long- 
acuminate, non-ciliate : seta about 2-2,5 cm. long, slender, 
castaneous, lustrous, dextrorse above; capsule oblong-cylin- 
dric, arcuate, more or less inclined, the urn castaneous, 2.5-3 
mm, long, when dry quite sharply bent and constricted at the 
mouth; peristome as in T. delicafulum; annulus large, decidu- 
ous, pluri-seriate ; lid short-rostrate; spores with yellowish, 
medium-thick, granular walls, about .0]2-,014 mm., mature 
in midsummer. 

On the ground on rocks or on rotten wood in moist, 
shaded woods; Europe, Asia, northern Africa, and from north- 
ern Canada southeastward to Florida. Rather common in our 
region. 

Allegheny : On clay bank under hemlocks, Wildwood 

Road Hollow, March 29, 1908. O. E. J, 

and G. K. J.; Guyasuta Hollow, October 

J-S 1908. O. E. J. 

Armstrong : Kittanning, September 24, 1904, O, E. J. 

(Figured). 
Clinton : Between Renovo and Haneyville, July 15, 

1908. O. E. J. 
McKean : Langmade Hollow. May 3, 1896, Toad 

Hollow, June 17, 1896, and Bolivar Run, 
July 17, 1897, all near Bradford. D. A. B. 

11. ELODWM (SuUivant) Wamstorf. 
Autoicous or rarely dioicous: more or less robust, in deep, 
soft, slightly lustrous, green to yellowish-green or sometimes 
brownish tufts: stems elliptic in cross-section, without central 
strand, mostly simple, thickly-foliate, somewhat distichously 
pinnate ; branchlets filiform ; paraphyses small, branched, 
numerous; leaves all similar, when dry appressed, when moist 
erect-spreading, or erect, concave, with a dorsally projecting 
main plication ; stem-leaves from a narrowed base suddenly 
lance-ovate, acuminate, the margin almost wholly revolute, 
mostly entire, sometimes apically serrate; costa incomplete, 
mostly small; cells pellucid, elongate-hexagonal to almost 
linear, smooth or unipapitlate over the lumen or in the cell- 
angle, the basal cells laxly rectangular; branch-leaves smaller; 
perichietial leaves erect, pale, plicate, delicate, uarrowly acumi- 
nate, incompletely costate; seta 2-5 cm. long, smooth; capsule 
inclined to horizontal, oblong-cylindric, brown, more or less 
arcuate'; annulus revoluble; peristome- teeth broadly lance- 
subulate, yellow, basally confluent, transversely striate, apical- 
ly almost smooth, hyaline- bordered, high-trabeculate, the 
plates numerous, and often forked or with transverse walls; 
inner peristome yellowish, almost smooth, with high basal 
membrane, carinate; segments as long as teeth, lance-subu- 
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late, entire or very narrowly carinately split, cilia 3, complete, 
delicate, smooth; lid convex-conic, acute; calyptra cucullate, 
glabrous; spores about ,010-.016{-.024) mm. 

A genus of four species, at least one of these in our region. 
1. Elodium paludosum (Sullivant) Loeske. 
(Hypnum paludosum Sullivant; Thutdium paludosum Jaeger 
and Sauerbeck). 

(Plate XXXVI) 

Yellowish-green, irregularly pinnate: primary stems 
creeping, branchlets distichous, unequal: stem-leaves some- 
what rigid, about 1-1.5 mm. long, erect-spreading to somewhat 
appressed, lance-oblong, acuminate, somewhat cordate at base, 
concave below, re6exed on the borders, smooth on both faces, 
at the base bearing 1 to 3 paraphyllose branched filaments, 
the base decurrent, plicate-striate ; costa sub-percurrent; 
median leaf-cells shortly linear-oblong to linear-rhomboid, 
usually smooth, sometimes dorsally lightly papillose at the 
distal end; stems and branches with numerous filamentous 
and branched paraphyltia; branch-leaves narrower, smaller, 
usually 0.6-0.8 mm. long; inner perichxtial leaves oblong, 
gradually slenderly acuminate, up to 3 mm. long, longitudinal- 
ly plicate: seta about 1.5-3 cm. long, slender, red -casta neous, 
dextrorse above; capsule oblong-cylindric, curved, strongly in- 
clined to almost horizontal, about 3:1, the urn about 3-3.5 mm. 
long; lid conic, apiculate; peristome normally hypnoid, large, 
the teeth rather broadly lance-acuminate, densely trabeculate, 
the lower trabecule often forked and thus united by obliquely 
transverse bars, the dorsal lamellx numerous and below dense- 
ly cross-striate, yellowish ; segments as long as teeth, carinate 
but rarely split, the basal membrane about one-third as high 
as teeth, the cilia 3, nodose or appendiculate above, nearly as 
long as segments; spores mature in winter, about .018-.022 
mm., medium-walled, yellowish, granular; annulus large. 

In wet, grassy fields, swamps, and bogs; Asia, and from 
New England to Ontario and south to Illinois and Delaware. 
Probably rather common in the northern part of our region. 

Allegheny : Swampy ground near Douthett, about on 
boundary line of Butler and .Allegheny 
Counties, April 26, 1908. O. E. J. 

Butler : Swampy ground near Crider's Corners, 

April 26, 1908. O. E. J. 

Crawford : Pymatuning Swamp, near Linesville, June 

12, 1905. O. E.J. (Figured). 
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la. Elodium paludosum variety elodioides (Renaiikl and Car- 
dot) Best. 
{Thitidium elodioides Renauld and Cardot). 
Leaves smaller with marjrjns dentate-serrate, tlie cells 
more or less strongly and often sub-central ly papillose; darker 
green; cells shorter, elliptic or oval. 

In swampy meadows, swamps, bogs, etc.; from New York 
to Ohio and Indiana. Apparently rare in our region. 
. McKean : D. :\. Burnett. Bradford. 

Family XXXI. HYPNACEAE. 

Aiitoicous or dioicoits, rarely pseudautoicous or polyoi- 
cons: antheridial clusters gemmiform, small, archegonial clus- 
ters on short mostly rooting perichsetial branches: slender to 
robust, variously cespitose, rarely floating, dull to lustrous : 
stem without central strand, mostly woody, often stoloniferoiis. 
mostly irregularly pinnate, but the branches often regularly 
pinnate: leaves pluriseriate, unistratose, erect-spreading to 
squarrose, rarely densely imbricate, often secund or circinate. 
of various forms, sometimes unsymmetric ; costa homogeneous, 
mostly thin and rather short, simple, double, forked, or none, 
rarely strong and complete to excurrent ; leaf-cells mostly nar- 
rowly prosenchymatous, rarely parenchymatous, at the base 
looser, the alar mostly differentiated into a distinct group, 
lounded to oval or 4-6-sided, small to inflated, mostly hyaline : 
seta elongated, mostly smooth: capsule mostly inclined to 
horizontal, mostly arcuate, rarely pendent, or erect, mostly 
smooth; collum scant; peristome double, both parts of same 
length, teeth lance-subulate, mostly strongly hygroscopic. 
mostly confluent at base, rarely separate, yellow, red-brown to 
purple, mostly transversely striate, with divisural zigzag, with 
trabecule numerous and well-developed ; basal membrane of 
inner peristome wide, segments keeled, mostly lance-subulate, 
cilia mostly complete, filiform, nodose to articulate, rarely rudi- 
mentary or none; hd usually conic-convex, in our species ob- 
tuse to acute or shortly rostrate ; spores small. 

A large and cosmopolitan family of ^7 genera, distributed 
on all kinds of substrata. 

Key to the Genera. 

a. Costa in our species single, 

lid never rostrate, 
a. Costa ^hort and double or n 

b. 
b. Stem-leaves and branch-leaves usually distinctly 

symmetric and normally inserted. o, (Hytocoi . . 

b. Stem- and branch-leaves more or less closely similar, 
inserted obliquely and «n symmetrically, c. 
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Leaves either symmetric and normally inserted or unsymmetric 
and obliquely inserted; lid sometimes rostrate. 

s. (Sicreodonlear) . 
Leaves obliquely inserted and apparently two-ranked, mostly tin- 
symmetric ; branches mostly complanale ; lid conic to short- 
rostrate, rarely iong-rostrale. t. (Plagiolhccieai'). 
d. Leaves bordered 5. Sciaromium. 
d. Leaves non-bordered. e. 
Costa strong, sub -per current, or sometimes excurrent. 

J- 
; leaves non-plicate. 

4. Hygroamblystegium. 
f. Paraphyllia none or scarce. g. 

Leaf-cells linear- vermicular to the leaf-base, mostly with blunt 
ends, alar cells forming a small, distinct, well-defined group of 
ijuadrate or rectangular cells. 9. Hygrohyfinum. 

Leaf-cells hexagonal and 2-4-tiines as long as wide, or prolonged- 
linear and becoming wider and shorter basally, alar cells forming 
a group which is large and often extends to the costa. 

h. 
h. Alar cells parenchimatous. 6. Drcpanodadus. 

h. Alar cells prosenchymatous. i. 

7. Colli fgoii. 
s-hexagonal, 2-6 times as long as wide. 
4. Hygroamblystegium. 
j. Leaves cordate to ovate -lanceolate, acuminate; costa weak, 
reaching the middle of leaf or beyond; leaf-cells rarely linear, 
mostly parenchymatous and 4-sided or prosenchymatous and 6- 
sided. L Ambtyslcgium. 

j. Characters not combined as above. k. 

Leaf-cells narrowly linear; leaves broadly ovate or cordate, with 
reflcxed-squarrose and subulate-acuminate tips. 

10. Campytivm. 
Leaf-cells and leaves not as above. . L 

I. Leaves oval to oblong-lanceolate. Ion g-acn rain ate ; cells narrow- 
ly prosenchymatous; plants shining. 3. Homotuallium. 
I. Not as above. m. 

. Slender, dull; leaves spreading, lanceolate to lance-linear; cells 
rhomboidal to long-hexagonal, 2-6 or rarely 6-8 times as long as 
broad. 2. Amblyslegietla. 

. Leaf-cells pro longed -linear, mostly very narrow. 

n. Leaves erect-spreading to imbricated, oblong-ovate to rounded, 
obtuse or apiculate, often deeply concave; costa short and 
double or none. 8. Acrodadium. 

n. Leaves more or less falcate-secund to circinate, from a mostly 
narrowed and somewhat decurrent base becoming ovate- to 
triangular- or cordate-lanceolate, more or less slenderly acumi- 
nate, costa weak, reaching about to leaf-middle or even in some 
cases excurrent. 6. Drepanodadtis. 

Paraphyllia numerous; leaves more or less erect, from abruptly 

to shortly acuminate, mostly plicate. 14. Hylocomiiim. 

Paraphyllia none or very few. p. 

~p. Stem-leaves more or less squar rose -spreading to secund, 
acuminate. r. 

p. Stem-leaves more or less crowded, imbricate, but with more or 
less spreading to secund tips. q- 
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s turgidly imbricate and secund, rugose, narrowly lance- 
. : from a broadly oblong base, glossy; apex serrate: cilia 
two; annulus present. 13. Rkytidium. 

Stem-leaves close, or loosely imbricate, not secund. broadly ovate 
or rounded and with an obtuse apex, olive or grayish-green, apex 
finely crenulate: cilia three; annulus none. 

15. Hypnum. 
r. Alar cells little or not at all differentiated: plants distantly and 
irregularly pinnate; leaves squarrose or spreading and secund. 
12. Rhytidiadclphus. 
r. Alar cells distinctly differentiated; plants closely pinnate; leaves 
"-"■"-te-secund. II. CUnidium. 



s. Plants large, to 15 cm. tall, closely and regularly pinnate; leaves 
linear-acuminate from a broadly ovate base, stem-leaves plicate, 
falcate-secund: cilia 3 or 4. 16. Plilium. 

s. Plants robust to quite slender, simple or pinnate, mostly irregu- 
larly pinnate; leaves ovate- to cordate -lanceolate, shortly to slen- 
derly acuminate, generally circinate-secund In two series. 

17. Siereodon. 

t. Leaf-cells very narrowly prosenchymatous. alar cells mostly 
not differentiated; leaves oblong to linear, short -pointed, ovate 
to linear-lanceolate, acute to long-acuminate or piliferous. 

18. Itofitfrygium. 

t. Leaf-cells wider, alar cells broader proportionally, hyaline and 
thin-walled; leaves broadly lanceolate to oval, more or less 
long-acuminate, 19. Phgiothccium. 

1. AMBLYSTEGIUM Bryologia Europaea. 

Autoicous : iisiially more or less slender, in thin and spread- 
ing mats: stem creeping to ascending or even erect, irregularly 
lo pinnately branched, the branches mostly more or less erect; 
stem-leaves similar to branch-leaves, erect-spreading to squar- 
rose, mostly shortly decurrent, cordate- to ovate-lanceolate, 
long-acuminate, rather concave, non-plicate, entire to serrate: 
costa thin, simple, reaching to the middle of the leaf or beyond, 
rarely complete; cells parenchymatous and rectangular to 
clongate-prosenchymatous and hexagonal, rarely linear, 
smooth, the alar quadrate to rectangular, the inner perichxtial 
leaves erect, broadly lanceolate, mostly costate: seta long. 
thin, reddish to castaneous. flattened when dry; capsule, from 
an erect collum, cnrved to oblong or cylindric. smooth when 
dry, constricted below the expanded mouth, annulate; ]>eris- 
tome-teeth basally confluent, yellow to orange, lance-subulate, 
bordered, dorsally cross-striate, above pale and papillose, 
densely trabeculate below; inner peristome yellowish, basal 
membrane high ; segments carinate, entire, or slightly gaping 
along the keel; cilia complete, nodose, rarely appendiculate ; 
lid conic, obtuse to acute; spores small. 

A genus of about 50 species occurring mainly in temperate 
regions, on various sub-strata; about 20 species in North 
America ; six in our range. 
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Key to the Species. 
a. Stem-creeping; leaves erect-spreading; median leaf-cells about 

2-*:l. b. 

a. Stem often ascending or erect; leaves mostly widely to squarrosely 

spreading; median leaf-cells mostly 4-8:1. or rarely 10-15:1. 

b. Cells in middle of leaf about 2-4:1. c 
b. Cells in middle of leaf about 4-6(-S):l. e. 
.c. Very slender; costa thin, endint; near the middle of the leaf. 

1. A. serpens, 
c. Less slender; costa stronger, almost reaching apex. 

d. Stem-leaves ovate-acuminate, acute, slenderly acuminate. 

2. A.irarium. 

d. Stem-leaves ovate-cordate, abruptly narrowed to a rather blunt 
acumination. 3. A. orihodado«. 

c. Costa reaching to three-fourths the length of the leaf. 

4. A. jvralzkanum. 
t. Costa reaching about to the middle of the leaf. 

5. A. radkale. 

f. Slender: median leaf-cells prosencbymatotis, hexagonal to 
linear. 4-8(-IO):l. 6. A. kochii. 

i. Rather robust: median leaf-cells elongate-prosenchymatous to 
linear. 5-10(-15t:l. 7. A. riparium. 

]. Amblystegium serpens [Linnaeus] Hryologia Europsea. 
{Hypnum serpens UnnEEUs) 
(Plate XXXVII) 
Dull, more or less yellowish-green, very small and slender, 
forming thin, soft, densely interwoven mats: stems prostrate, 
radiculose, irregularly branching, the branches ascending or 
spreading or erect; leaves rather crowded, when moist vari- 
ously spreading, when dry more or less appressed and im- 
bricate; stem-leaves lance-ovate to ovate-acuminate, usually 
long-acuminate, the largest about 0.8-1.0x0.4-0,5 mm., often 
much smaller, narrowed and decurrent at base, slightly denticu- 
late or entire, somewhat concave, the margins plane; costa 
usually reaching about to the middle of the leaf or above, 
often quite faint and indistinct; branch-leaves similar but 
smaller and narrower, usually more lanceolate; median leaf- 
cells oblong- to rhomboid-hexagonal, about 2-4:1, the basal 
broader and more rectangular, the alar quadrate to transversely 
elongate but not forming a well-defined group, some of the 
apical considerably longer; perich^tial leaves lanceolate, thin. 
plicate, up to 1.5 mm. long: seta rather slender, 1-3 cm. long, 
reddish, dextrorse; capsule cylindric, the urn about 1,5 mm. 
long, strongly curved, cernuous, constricted below the mouth 
when dry; lid convex-conic, rather obtusely apiciUate: peris- 
tome rather large for the capsule, typically hypnaceous, teeth 
pale castaneous, strongly trabeculate, below dorsally cross- 
striolate, the dorsal lainetl^e projecting to form a more or less 
crenate hyaline margin; segments about as long as teeth. 
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carinately split, rising from a basal membrane about two-fifths 
as high, the cilia I (sometimes 2 or 3), as long as segments, 
slender, nodose to appendiculate ; annulus 2-3-seriate; spores 
papillose, when mature brownish or yellowish, medium-walled, 
about .014- .018 mm,, mature in spring: autoicous. 

On bases and roots of trees, decaying logs, soil, rocks, etc., 
in moist woods ; cosmopolitan ; in North America occurring 
from the Arctic regions to the Gulf of Mexico, Fairly common 
in our region. 

Allegheny : Wildwood Road Hollow, June 11, 1908, 

on base of white oak, Guyasuta Hollow, 
October 25, 1908, and Douthett, Decem- 
ber 29, 1908. O. E. J. 
Beaver : Reaver Falls, May 14, 1907, Crider's Cor- 

ners, December 29. 1908. O. E. J. 
Cambria : IJoydsville, July 22, 1908. O. E. J. 

Crawford : Linesville, May 12, 1908. O. E. J. 

Erie : Presque Isle, June 8-9, 1906. O. E. J. 

Fayette : Meadow Run Valley, four miles south of 

Ohio Fyle, September 1-3, 1906. O. E. J. 
and G. K. J. (Figured). 
Westmoreland: Slope of Chestnut Ridge above Hillside, 
September 16-17, 1909. O. E. J. and 
G. K. J. 
2. Ambl3rstegium varium (Hedwig) Lindberg. 
(Leskea varia Hedwig; Stcreodon z'arius Mitten; Hyptium debile 
Bridel). 

(Plate XXXVII) 
More or less loosely cespitose, green to light-green above, 
darker below, the stems and branches similar but larger than 
in ^. serpens; leaves rather close together, erect- to widely- 
spreading, the stem-leaves ovate-acuminate, the largest about 
1-1.5 mm. XO. 5-0.7 mm., usually long-acuminate, somewhat 
concave, the margins entire or very slightly denticulate, plane, 
the base very slightly decurrent; branch-leaves similar but 
smaller and more lance-ovate, usually about 0.6-0.8x0.3-0.4 
mm. ; costa strong, more or less colored, usually yellowish or 
brownish, reaching usually into the acumen; median leaf- 
cells rhomboid-hexagonal, usually about 2-4:1, somewhat in- 
crassate, rather regularly arranged, the basal larger and more 
incrassate, sometimes yellowish, short-rectangular, the basal 
marginal distinctly quadrate; inner perichxtial leaves slender- 
ly lance-triangular, about 1.6 mm. long; seta reddish, slender, 
dextrorse, varying from 1-2 cm. in length; capsule reddish- 
yellow, about 4--6:l, cylindric, arcuate, the urn about 1.3 mm. 
long, rather smooth, even when dry and empty; annulus 2-$- 
seriate; peristome typically hypnaceous, similar to that of 
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A. serpens, the teeth basally confluent, dorsally cross-striolate 
below, hyaline-papillose above, strongly and closely trabecu- 
late ; the segments about as long, slightly carinately cleft, the 
basal membrane about two-fifths as high, the cilia 1 or 2, 
nodose to shortly appendiculate; lid conic-acute; spores about 
.012~.O18 mm., slightly papillose, medium-walled, mature in late 
spring; autoicous. 

On bases of trees, soil, rocks, rotting wood, etc., in moist 
woods; Europe, and, in North America, from Canada to the 
Gulf of Mexico. Very common in our region. 

: Wildwood Road Hollow, November 19, 
1908. O. E. J. and G. K. J.; on rocks, 
Power's Run, May 10, 1905; Wildwood 
Road Hollow, June 6, 1908; Fern Hollow, 
Pittsburgh, June 18. 1907, and Guyasuta 
Hollow, November 9, 1908. O. E. J.; 
Kennywood, May 3, 1902, and Moon 
Township May 18, 1902. J. A. S. 
: Beaver Falls, May 14, 1907. O. E. J. 
: On base of Crataegus putKtata, Crider's 

Comers, December 29, 1908. O. E. J. 
: Linesville, June 11-12, 1907, and May 12, 

1908. O. E. J. 
: Presque Isle. June 8-9. 1906. O. E. J. 
: Four miles south of Ohio Pyle, September 
1-3, 1906. O. E. J. and G. K. J., and Sep- 
tember 1-3, 1907; Ohio Pyle, May 30-31, 
and July 4, 1908. O. E. J. 
: On log. New Castle. Miss Susan Gageby, 

1906. 
: Ursina, May 12, 1905. O. E. J. 
: Hanlin. on wet log, May 21, 1908. 
O. E. J. 

Westmoreland: Laurelville, May 30-31. 1903. J. A. S.; 
"Shades," near Blackburn, June 13, 1908, 
Hillside, May 22, 1909, and Garrett Farm, 
near Trafford, August 21, 1910. O. E. J. ; 
slope of Chestnut Ridge above Hillside, 
September 16-17, 1909. O. E. J. and G. 
K.J. (Figured). 
3. AmblyBtegium orthocladon (Beauvois) Jaeger. 
{Hypnum orthocladon Beauvois; A. varium var, orthocladon 
Husnot). 

(Plate XXXVII) 
Rather dark-green, sometimes olive-green, rather stiff 
when dry. compactly tufted: stems irregularly branching, the 
branches of plants in the denser tufts often erect, usually less 
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than 1.5 cm. long; leaves up to 1 mm. long, broadly cordate- 
ovate, usually rapidly and uniformly narrowed to an acute or 
sub-obtuse apex, rounded to a narrow base, slightly concave, 
slightly decurrent, widely spreading both wet and dry, the 
margins plane and minutely serrulate; costa strong, wide at 
base, yellowish, usually extending up into the apex; leaf-cells 
sub-incrassate, the median oblong-rhomboidal with rounded 
ends, about 2-4(-6):l, the apical similar, the median basal 
oblong- rectangular, the cells of the angles somewhat wider, 
varying to short -rectangular or quadrate, incrassate, often 
opaque or colored: seta about 1-1.5 cm. long, castaneous. 
dextrorse ; capsule castaneous, oblong-cylindric, arcuate, cernu- 
ous, constricted below the rim when dry, narrowed at base to 
distinct neck, the urn about 1.6-^1.9 mm. long; peristome typic- 
ally hypnoid; spores mature in spring, somewhat incrassate, 
minutely roughened, about .010-.012 mm. 

On stones, rotten wood, bases of trees, etc., along brooks or 
in moist situations in woods ; Europe, and from lower Canada to 
the Gulf of Mexico. By many authors regarded as a variety of 
yl. varium, but in our region quite common and well marked. 

Allegheny : Power's Run, May 7, 1905, and May 17, 
1907, Fern Hollow, August 26. 1906, and 
Darlington Hollow, October 25. 1908. 
O. E. J. 

Crawford : Linesville, May 12, 1908. O. E. J. 

Favette : Cheat Haven. September 26, 1910. O. E. 

J. and G. K. J. (Figured). 

Greene : W'aynesburg, May 30. 1904. O. E. J. 

McKean : Bennett Brook. July 15, 1893. D. A. R. 

Washington : Library P. O.. April 22, 1906. Hanlin, May 
21, 1908. 

Westmoreland : Hillside, May 19, 1906, and May 22. 1909, 
and TraflPord City, June 13, 1908. O. E. J. 

4. Amblystegium juratzkanum Schtmper. 
(Plate XXXVII) 
Light yellowish-green, small: stems prostrate, rooting, 
slender, the branches irregularly disposed, often ascending to 
erect, and rising to a height of 1-1.5 cm.; leaves when moist 
irregularly spreading to widely squarrose-spreading, when dry 
spreading to squarrose-spreading and shriveled, ovate-lanceo- 
late, gradually acuminate, about 1 to 1.4 mm. long by 0.5 mm. 
wide but quite variable, almost entire to minutely denticu- 
late, plane, the base narrowed, decurrent and slightly concave; 
costa yellowish, fairly strong, reaching to the middle or some- 
what further; median leaf-cells prosenchymatous, linear-hexa- 
gonal, about 4-8:!. moderately incrassate, hyaline, the apical 



jyGoo^^lc 



OF WESTERN PENNSYLVANIA 269 

similar, the basal tending to sub-quadrate or shortly rectangu- 
lar, the alar forming a rather distinct group, sub-pellucid, 2-3 
times as wide as the median cells, decidedly incrassate, and al- 
ways as long or longer than wide, perichsetial leaves 1.5-2 mm. 
long, acuminate, thm, plicate: seta castaneous, smooth, about 
2-2.5 cm. high, when dry flattened, flexuous, dextrorse ; capsule 
unsymmetric, cemuous, decidedly arcuate, often describing a 
half-circle, about 1.5-2.0 mm. long, smooth, reddish, when dry 
and empty much contracted below the wide mouth ; peristome 
typically liypnoid; teeth reddish, pellucid, strongly articulate 
and trabeculate, confluent slightly at base, hyaline-margined, 
divisural zigzag, dorsal cross-strise evident; segments as long 
as the teeth, sub-entire, reddish-yellow, carinate, not at all or 
but slightly split, cilia 1-3, of equal length, or some shorter, 
nodose, united a little below the middle with the segments to 
form the basal membrane; spores rather clear, minutely papil- 
lose, medium to rather thin-walled, mature in spring, .010-.012 
mm. in diameter. 

On moist soil and stones; Europe, Asia, and, in North 
.A.merica, from Canada to the Gulf of Mexico. Rather common 
in our region. This species is intermediate between A. serpens and 
A. kochii. but from the former differs in the more squarrose- 
spreading leaves, longer alar cells, and stronger costa, while 
from the latter it differs mainly in smaller size and longer-pointed 
leaves. 

Allegheny : Douthett, June 5, 1909, Fern Hollow, 
Pittsburgh, April 25, 1909, Power's Run, 
May 7, 1905, Nine-Mile Run. May 17, 1907. 
O E. J. ; Moon Township, May 18. 1902. 
and Laschell Hollow, June 15, 1902. 
J. A. S. 

Crawford : Linesville, in Pymatuning Swamp, June 

11-12, 1907, and May 12, 1908. O. E. J. 
(" Figured). 

Erie : Presque Isle, June 9-11. 1905. O. E. J. 

Fayette : Ohio Pyie, September 1-3. 1906. O. E. J. 

5. Amblystegium radicale [Beauvois] Mitten. 
{Hypiium radicale Beauvois; H. bergcnense .Austin; Campyliiim 

radicale Grout). 

(Plate XXXVIII) 

Loose, slender, pale-green, little branched, the branches 
often erect and up to 2 cm. or more long ; branch-leaves distant, 
spreading to somewhat squarrose, lanceolate- to ovate-cordate, 
up to 1.5x0-7 mm., concave at base, entire or almost so, de- 
ciirrent, abruptly slenderly acuminate; median leaf-cells about 
4-8:1, sometimes longer, medium- walled, the alar sometimes 
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more abruptly enlarged and hyaline; costa well developed, 
orange,- up to two-thirds or three-fourthE as long as the leaf; 
perichctial leaves slenderly acuminate and up to 2.5 mm. long, 
plicate, erect : seta up to 3 cm. long, castaneous, strong, dex- 
trorse; capsule yellowish, the urn about 2.7 mm. long, arcuate, 
oblong-cylindric, contracted below the mouth when dry; peris- 
tome-teeth strong, castaneous, stwngly trabeculate, hyaline- 
margined, the dorsal lamellse cross-striolate below, papillose 
and hyaline above; segments entire or nearly so, about as 
long as teeth, the basal membrane about two-fifths as high 
as teeth; cilia 2 or 3, usually one, at least, as long as the seg- 
ments, nodose, hyaline, minutely papillose ; annulus usually 2- 
seriate; exothecial cells rounded-quadrate above to rectangu- 
lar-hexagonal below; spores castaneous, minutely papilIo«e, 
medium- walled, about .016-,019 mm., mature in spring. 

On rotten logs, roots of trees, wet soil, etc., in wet, shaded 
places: Europe. Asia, and apparently well distributed through- 
out temperate Korth America. The species occurs in Eastern 
Fennsyivania and has been found once in our region. 

McKean : In springy places near Bradford, May 17, 

1895. D. A. B. (Figured). 

6. Amblystegiutn kochii Bryologia Europxa. 

(Plate XXXVIII) 

Stem prostrate with short erect or ascending branches, the 
branches not usually reaching more than 5 or 6 mm. long, the 
general color of the loose mats being pale green to deep green : 
stem- and branch-leaves very similar, spreading rather wide- 
ly or almost squarrose, erect-spreading when dry, cordate- 
ovate, narrowed but scarcely decurrent at base, the apex long 
and slenderly acuminate, the leaves sometimes narrower and 
more lanceolate but always long-acuminate, usually 1-1.5 mm. 
'ong, entire to faintly serrulate, plane-margined; costa medium 
strong, yellowish, usually about three-fourths as long as the 
leaf; median leaf-cells more or less chlorophyllose, thick- 
walled, rhomboid-hexagonal, the ends blunt or parenchyma- 
tous, about 4-6:1 or longer, the basal wider, the alar rectangu- 
lar to rounded-quadrate, quite densely incrassate, hyaline or 
colored, but scarcely forming distinct alar patches; perichsetial 
leaves up to 2 mm. long, lance-linear, long-acuminate: seta 
about 1.5-2 cm. long, castaneous, tlexuous, dextrorse: capsule 
hypnoid, similar to that of A. serpens, the urn oblong-cylindric, 
inclined to ccrnuous, arcuate, about 2-2.5 mm. long, contracted 
below the mouth when dry; peristome-teeth brownish or yel- 
lowish, hyaline and papillose above, cross-striolate below, 
hyaline-margined, strongly and closely trabeculate, the dorsal 
lamelke and divisural plain; segments about as long as the 
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teeth, sliglitly carinately split, the basal membrane about two- 
fifths as high; cilia usually 3, pale, papillose, some of them as 
louR as the teeth, nodose; annulus rather large, two-seriate; 
upper exothecial cells small, rounded -hex agonal or quadrate, 
below becoming elongate-hexagonal or oblong-rectangular; 
spores in late spring or early summer, somewhat incrassate, 
castaneous. minutely roughened, about .015-.018 mm. 

On moist earth in swampy or marshy places ; Europe, Asia, 
and probably throughout temperate North America. Fairly c<Mn- 
mon in our region but in its smaller sizes difficult to satisfactorily 
distinguish from A. jurat ska num. 

Allegheny : On wet woods-humus, Guyasuta Hollow, 

October 12, and October 25, 1908l O. E. 

J. ; Kennywood, May 3, 1902, Moon 

Township, May 18, 1902. J. A. S. 

Center : On wet, clayey soil in Barrens near Scotia, 

Jii'y 14. 1909. O. E. J. 
Crawford : l-inesville, Pymatuning Swamp, June 12, 

1907. O. E. J. 
Fayette : Ohio Pyle. June 11, 1908. O. E. J. 

Lawrence : New Castle, 1906. Miss Susan Gageby. 

McKean : West Branch Swamp, November 13, 1899. 

D. A. B. 
Washington : On damp roots of black walnut, Hanlin. 

May 21. 1908. O. E. J. 
Westmoreland : On wet rocks at edge of stream. Hillside, 
May 19, 1906, and Garrett Farm, near 
Trafford, August 21, 1910. O. E. J. 

7. Amblystegium riparium (Linn^us] Bryologia Europaea. 
(Hypnutti riparium Linnaeus: H. larifoliuiit Bride! ; Slereodon 

riparium Mitten). 

(Plate XXXVni) 

Loosely cespitose, yellowish -green, the flat tufts soft: 
stems creeping, sub-pinnate, the branches usually 2 or 3 cm. 
long, spreading to horizontal, the stems sometimes Boating and 
reaching a length of 8 or 10 cm.; stem-leaves 2-4 mm. long, 
rather widely spreading or almost squarrosc both wet and dry, 
often somewhat complanate, at tips of branches more or less 
secund, widely lance-ovate to oblong-lanceolate, gradually 
tapering to a fine, flat, non-channeled acumination, shortly de- 
current, rounded at base, non-auriculate, somewhat excavate ; 
branch-leaves similar but smaller, all leaves entire and plane- 
margined ; costa fairly strong, reaching from one-half to three- 
fourths the length of the leaf; median leaf-cells linear-rhom- 
boid, prosenchymatous, usually 8-12(-l5) :1, thin-walled, 
chlorophyllose, towards the base lax and sub-rectangular, at 
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the angles often somewhat larger, rectangular, and sub-inflated, 
but not forming very distinct nor hyaline patches : seta usually 
1-2 cm. long ; capsule rather turgid, oblong-cylindric, arcuate, 
inclined; peristome hypnoid but relatively rather large; teeth 
dark orange, cilia 2 or 3, appendicuiate, about as long as the 
entire or slightly parted segments, the basal membrane reach- 
ing to about two-fifths as high as the peristome ; annulus 2-3- 
seriate; exothecial cells very much smaller at rim, below be- 
coming irregular to rectangular, medium-walled ; spores 
minutely roughened, .011-.014 mm., mature in spring: autoi- 
cous. 

In swamps, springs, brooks, etc., on bases of trees, roots, 
stones, etc., sometimes floating ; almost cosmopolitan ; in North 
America ranging from the Arctic regions to Louisiana and 
Cuba. Common in our region, in suitable habitats. 

Allegheny : Fern Hollow, August 20, 1906, and Nine- 
Mile Run, near Swissvale, May 17, 1907. 
O. E. J. 
Beaver : Beaver Falls, May 14, 1907. O. E. J. 

(Figured). 
Center : In swampy spot in gap of Bald Eagle Mt., 

lear Matternville, September 20, 1909. This 
latter specimen has slenderly acuminate 
leaves approaching var. longifoHum 
(Schultz) Bryologia Europxa. 
7a. Amblystegium riparium variety flaccidum (Lesquereux 
and James) Renauld and Cardot. 
(Plate XXXVIII) 
Smaller and of a more slender habit; leaves more distant 
and tending to sagittate-lanceolate. 

McKean : East Branch swamp, near Bradford, June 

15, 1895. D. A. B. (Figured). 

2. AMBLYSTEGIELLA Loeske. 
Autoicous or dioicous : very slender, stems filiform, mostly 
creeping, irregularly branched ; leaves rather laxly disposed, 
erect-spreading or rarely weakly secund, lanceolate to lance- 
subulate from a sometimes somewhat decurrent base, slightly 
concave, non-plicate, margin plane and entire; co.>ita none or 
very short and weak; median leaf-cells rhomboid-hexagonal or 
oblong-hexagonal, 2--4(-8):l, the basal rather lax, parenchy- 
matous, the alar quadrate; inner pertchsetial leaves erect, basal- 
ly sheathing, lanceolate to lance-oblong, long-acuminate, 
ecostate, or with the costa ending in or above mid-leaf: seta 
5-12 mm. long, drying flattened, yellowish-red to castaneous; 
capsule mostly erect and symmetric, rarely secund and cernu- 
ous, obovate to oblong-cylindric, when dry and empty con- 
stricted below the wide mouth, smooth ; annulus present ; peris 
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tome-teeth narrowly lance-ovate, basaliy confluent, yellowish, 
bordered, dorsally cross-striate, above pale and papillose, dense- 
ly trabeculate below; inner peristome pale or yellow, basal 
membrane high, segments entire or but slightly split, cilia rare- 
ly 1-3 and complete, mostly solitary and rudimentary or none, 
non-appendiculate ; lid high-convex, obtuse to acute; spores 
small. 

A genus of 8 species, confined to the Northern Hemisphere, 
occurring on trees and rocks ; 5 species in North America ; two 
species occurring in our range. 

Key to the Species. 
a. Inner penchxtial leaves irregularly toothed above; leaves not nar- 
rowed to insertion; alar cells longer than broad. 



1. Amblystegiella minutissmia {Sullivant and Lesquereux) 

Nichols, 

(Hyptium minutissiinum Sullivant and Lesquereux; Ambly- 

stegium mintttissimum Jaeger). 

Minute, pale green: stems prostrate, short, up to about 1 
cm. long, with radicles in fascicles, the branches occurring sub- 
pinnately and spreading to erect; leaves loose, narrowly tri- 
angular-lanceolate, broadest and not narrowed at base, 3-4 mm, 
long, more or less serrulate, ecostate or very faintly marked 
with striae; leaf-cells large, oblong, about 4-8:1, the marginal 
alar cells about 2:1 ; capsule minute, about 0.5 mm. long, ovoid, 
symmetric or slightly curved, constricted below the mouth and 
turbinate when dry and empty, thin-walled, yellowish ; seta 
slender, 4 or 5 mm. long; teeth yellowish, hyaline-bordered; 
cilia as long as segments and 1 or 2 in number; annulus 2- 
seriate, persistent; lid conic, apiculate- rostrate, about one-half 
as long as urn. 

On rocks and stones in shaded ravines, said to prefer lime- 
stone, from New Jersey and Pennsylvania westward to Illinois, 
Ontario, the Rocky Mountains and British Columbia. Rare in 
our region, 

Huntingdon : Alexandria. T. C. Porter. (Pbrter's Cata- 
logue). 

2. Amblystegiella conferva (Schwsegrichen) New Combination. 
(Hypmim confenwdes Bridel ; A. confen'oidcs Loeske; Hypnum 

conferva Schwaegrichen). 

Dark green, minute; stems irregularly branching, about 
0.5-1.0 cm. long; leaves very small, about 0,2-0.4 mm. long, 
rather distant, more or less appressed both wet and dry, 
entire or almost so, ovate, acuminate, ecostate; leaf-cells irre- 
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gularly quadrate-rhomboid to oblong-hexagonal, ranging from 
1-3:1, some of them wider transversely, the apical shorter than 
the median, the alar numerous and quadrate to transversely 
elongate : capsule cernuous, reddish-brown, more or less curved, 
oblong, minute; peristome perfect with double cilia or some- 
times 3; spores mature in summer: autoicous. 

Mainly on shaded ledges of limestone : Europe, Asia, and, 
in North America from New Brunswick to southeastern Penn- 
sylvania and westward to the Rocky Mountains. Rare in our 
region. 

Huntingdon ; On limestone rocks, one mile south of 
Pennsvlvania Furnace, July 13, 1909, 
O. E. j. 
3. HOMOMALUVM (Schimper) Loeske. 

Autoicous: slender, rarely somewhat robust, light to 
brownish or yellowish-green, more or less shining; stems 
creeping, divided and irregularly pinnately branched, with the 
branches short, erect, and more or less curved; leaves erect- 
spreading or secund above, the lower mostly straight, the upper 
often curved, concave, non-plicate, oval- to oblong-lanceolate, 
the base narrowed and but little decurrent, apex elongate- 
subulate, the margins plane, entire or serrate at apex; costa 
none or short, thin, and double, or longer and sometimes 
forked: leaf-cells narrowly prosenchymatous, smooth or with 
projecting ends, towards the base shorter and a little wider, 
the alar numerous, smalt, quadrate, green, passing rapidly into 
the narrower cells above ; inner pcrichaetial leaves almost 
sheathing, abruptly acuminate: seta 1-2 cm. long, thin, com- 
pressed, reddish; capsule inclined to horizontal, oblong, when 
dry and empty strongly curved and narrowly constricted below 
the mouth; annulus revoluble; peristome-teeth yellow, basally 
confluent, dorsally cross-striate. bordered, pale and papillose 
above, trabeculje numerous and close below, above strongly 
projecting, inner peristome yellowish, papillose, and with a 
high basal membrane, segments keeled, split, cilia 2-3, papil- 
lose, nodose ; spores small ; lid shortly and acutely rostrate. 

A genus of about 8 species, occurring on rocks and tree- 
trunks ; 2 species in North America ; t species in our region. 

1. HomomalUum adnatum (Hedwig) Brotherus. 
{Hypmim adnatum Hedwig; Ainblystcgiclla adnata Nichols; 

Stereodon adnatum Mitten). ■ 

(Plate XXXIX) 

Widely cespitose in thin, closely adherent mats, pale green, 
or yellowish-green, darker below: stems irregularly branch- 
ing, creeping, the branches close, short; leaves close, erect- 
spreading, ovate or oblong, shortly and widely acuminate to 
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slenderly acuminate, entire or nearly so, concave, ecostate or 
slightly bi-striate at base, the margins often more or less rtf» 
curved below, the leaves 0.6-1,0 mm. long; median leaf-celLs 
somewhat pellucid, sub-rhomboidal, prosenchymatous, about 
4-8 :1, the apical often shorter, the alar numerous, smaller, more 
incrassate and opaque, quadrate and extending along thu 
margin to one-fourth or one-third the length of the leaf ; outer 
perichsetial broadly ovate, narrowly gradually acuminate, spread- 
ing, the inner oblong, erect, more abruptly acuminate, dentate, and 
costate nearly to the middle: seta erect, 1.5-2 cm, long, dex- 
trorse ; capsule arcuate, oblong, narrowed to, a distinct neck, 
cernuous. reddish or yellowish, when dry constricted below 
the mouth but not wnnkled; lid paler, acutely conic; annulus 
present; exothecial cells rounded-hexagonal near the rim, 
rectangular below; peristome perfect, the teeth prominently 
and numerously trabeculate. hyaline and papillose apically, 
hyaline- margined and dorsaily cross-striolate below, the seg- 
ments entire and very slightly split, about as long as the teeth, 
the cilia about as long, hyaline and slightly papillose, the 
basal membrane about two-fifths as high; spores rather in- 
crassate, pale-castaneous, papillose, .009-.012 mm., mature in 
summer. 

On rocks and on bases of trees in woods; Asia and from 
lower Canada to North Carolina and Texas, Fairly common 
in our region. 

Allegheny : Schenley Park. Pittsburgh. August 20, 1905, 
and on base of Acer saccharuin, Guyasuta 
Hollow, November 8. 1908. O. E. J. 

Fayette : Ohio Pyle, May 30-31, 1908. O. E. J. and 

G. K. J. 

Huntingdon : On limestone rocks, Pennsylvania Fur- 
nace, July 13. 1909. O, E. J. (Figured). 

McKean : On base of tree, Hawkins' Hollow, Brad- 

lord. October 18, 1895. D. A. B. 

Westmoreland: On soil in woods, Hillside, May 22, 1909, 
O. K. J. 

4. HYGROAMBLYSTEGIUM Loeske. 
Autoicous or dioicous: slender to quite robust, mostly 
stifHy cespitose, dark-green to l)lackish-green, dull: stem more 
or less elongate, mo.stly floating, rarely more or less erect, most- 
ly rather regularly pinnate, with forward-directed, rarely erect, 
mostly simple branches; leaves close, spreading to secund, 
concave, non-plicate, not at all or but slightly decurrent, rarely 
long-decurrent, mostly ovate to oblong-lanceolate, long- 
acuminate, margins plane, entire or remotely indistinctly 
denticulate; costa strong, short or percurrent, sometimes 
thickly excurrent ; cells green, prosenchymatous, hexagonal. 
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2-4(-6) :1, alar cells more or less plainly differentiated; costa 
complete or sub-percurrent : seta elongate, castaneous ; capsule 
inclined to horizontal, early symmetric or somewhat dorsally 
gibbous, oblong-cylindric, later more or less arcuate, when dry 
and empty constricted below the mouth; peristome-leeth dark- 
yellow to orange, more or less basally confluent, lance-subu- 
late, broadly bordered, dorsally cross-striate, apically pale and 
papillose, the margin step-like, the trabeculie strongly project- 
ing; inner peristome yellow, finely papillose, with, high basal 
membrane, segments mostly carinately split, cilia complete, 
nodose to short-appendiculate; lid high-convex and apiculate 
or acute ; spores small. 

A genus of about 13 species, in damp places or in water, 
mostly in temperate or cooler regions ; 5 species occiir in North 
America; at least 3 species occurring in our region. 

Key to the Species, 
a. Leaves non-dcciirrent, entire or indistinctly and remotely serrate. 

b. 
a. Leaves mostly deciirrent, mostly with small but disiitict leeth. 

b. Leaves rather obtuse. l'. H. flut-ialite. 

b. Leaves more or less sharply acute. 2. H. tenax. 

c. Costa sub-percurrent to percurrent, 3. H. filieinum. 



•1, Leaves decurrent, auriculate, bass 

(H. fallax (Bridel) 
Brotheriis). 
d. Leaves non-decurrent, non-aurtculate. not basally excavate. 

(//. nolerophilum (Sulli- 
vant) Wamstorf). 

1. Hygroamblystegtum fluviatile [Swartz] Loeske. 
(Ainblyslcgiinn fluviatile Brj'ologia Europsa; Hypmiiit flin-ialile 

Swartz). 

(Plate XXXIX) 

Robust, aquatic, floating in fiat and elongated tufts, soft, 
olive- to dark-green, devoid of leaves below : stems with few 
branchlets, long, the branchlets more or less parallel and scarce- 
ly pinnate; leaves oblong-lanceolate to oblong-ovate, not 
markedly narrowed below, rather remote, erect-spreading, es- 
pecially when dry, non-decurrent, gradually tapering to a short, 
blunt point, entire or very faintly serrulate, very concave, the 
margins more or less recurved at base ; costa thick and strong, 
yellowish, ending in the apex; median leaf-cells loose, hexa- 
gonal-rhomboid, about 3-6:1, the basal cells rectangular, pel- 
lucid, sometimes somewhat opaque, strongly incrassate, not 
forming auricles, sometimes quite orange; perich<etial leaves 
erect, strongly costate; seta about 1.5 cm. long, castaneous, 
dextrorse; capsules about 2.5 mm. long, oblong-cylindric, sub- 
erect, sub-arcuate, rather thick-walled, yellowish-brown, when 
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dry and empty strongly arcuate and constricted below the 
mouth; below the 2-3-seriate annulus the exothecial cells small 
and rounded-quadrate; peristome slightly inserted, teeth 
strongly confluent at base, dorsally cross-striolate, brownish 
below, apically hyaline and papillose; segments about as long 
as teeth, carinately split, the three nodose cilia about as long, 
the basal membrane about two-Bfths to one-half as high as 
teeth; spores medium-walled, minutely papillose, brownish, 
about .016-.019 mm., mature in early summer. 

On earth and on rocks and stones in running water, usual 
ly in non-calcareous districts; Europe, and, in North America, 
from Newfoundland to New Jersey and westward to the Mis- 
sissippi. Fairly common in our region. 

Allegheny : l.ascliell Hollow, June 15, 1902. J. A. S. 

Beaver : Beaver Falls, May 14, 1907. O. E. J. 

McKean : Dennett, May 19, 1895, and August 8. 1897. 

D. A. B. 

Westmoreland : Shades^, Blackburn. June 13, 1908. O. E. 

2. Hygroamblystegium tenax (He(fwig) New Combination. 

(//. irriguum Loeske; Hypnuiii irriguum Wilson; Amblystegium 

irriguiim Rryologia Europaea; Hypiium tenax Hedwig). 

• (Plate XXXIX) 
Dark green, aquatic, cespitose : stems rigid, irregularly 
pinnate, long, denuded at the base, usually with a few para- 
phyllia at the nodes ; stem-leaves ovate, about 1-1.5 mm. long, 
gradually acuminate, acute or sub-acute, narrowed at the base, 
sub-decnrrent, spreading and sub-secund, or on the longer 
branches erect-spreading, entire to sub-serrulate, plane-mar- 
gined; branch-leaves narrower and tending to lance-ovate; 
costa thick and wide, yellowish-brown, narrowing and becom- 
ing indistinct in the acumen but often reaching the apex; leaf- 
cells hexagonal-rhomboid, about 3-6:1, incrassate, often sub- 
opaque, smaller in the apex, at the base one or two rows usual- 
ly somewhat enlarged, rectangular, incrassate, often colored, 
a few rows above these shorter, quadrate, but no distinct 
auricles being formed : seta about 1.5 cm. long, smooth, castane- 
ous, dextrorse; capsule oblong, the urn 2-2.5 mm. long, sub- 
cerniious and sub-arcuate before ripening to strongly arcuate 
when dry, smooth, constricted below the mouth, brownish; 
annnlus 3-seriate; lid convex-conic, apiculate; peri.'^tome-teeth 
basally confluent, orange-pellucid and dorsally cross-striolate 
below, bordered, strongly trabeculate ; the segments slightly 
shorter than the teeth, carinately split but scarcely gaping, 
yellowish-hyaline, the 3 cilia nodose, hyaline-papillose, about 
as long as the segments, the basal membrane about two-fifths 
as high ; exothecial cells small and rounded, hexagonal to trans- 
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versely rounded at rim but soon becoming rather elongate 
oblong-hexagonal or rectangular below; spores mature in late 
spring or early summer, brownish, medium-walled, papillose, 
.016-.019 mm. 

On stones and earth in wet situations or in water, usually 
in non-calcareous districts ; Europe, Asia, northern Africa, and. 
in North America, from Ontario to Missouri and North Caro- 
lina. Common in our region. 

Allegheny : MoonTownship. May 18, 1902. J. A. S.: 

'in rock in stream, Fern Hollow, Pitts- 
I urgh, August 22. 1906, and March 8, 1908, 
Darlington Hollow. October 25. 1908. 
O. E. J. 
Bedford : In creek at base of Wills Mt., Hyndman. 

October 10, 1904. O. E. J. 
Cambria : Cresson and Johnstown. T. P. James. 

(Porter's Catalogue). 
Fayette : Sugar-Loaf Mt., September 1-3, 1906. O. 

E. J. and G. K. J.; Ohio Pyle, four miles 
up Meadow Run, May 30-31, 1908. O. E. J. 
Huntingdon :1 . C. Porter. {Porter's Catalogue). 
Washington : Hanlin. May 21, 1908. O. E. J. 
Westmoreland: Hillside. May 23. 1908. O. E. J. (Fig- 
ured), • 
2(1. Hygroamblystegium tenaxvariety spinifolium (Schimper) 

New Combination.. 
(//. faUax var. spinifolium W'amstorf; Aniblyslegium iirigHiiiii 
var. spinifolium Schimper: A. fallax var. spinifolium Limp- 
richt). 

This variety differs from the species in being more robust, 
with longer stems, longer and narrower leaves, the leaves 
reaching nearly 2 mm. in length and with a strongly excurrent 
and stout cost^: Grout states the upper leaf-cells to be about 
6-8:1, and the basal cells more tax. 

Usually in and around calcareous springs and probably 
distributed mainly as is the species. 

Crawford : Pymaluning Swamp, Linesville. May 12. 

1908. O. E. J. 
3. Hygroamblystegium filicinum [Linnieus] Loeske. 
(Amblyslegium HUcimim DeXotaris; Slereodon iilicinus Mitten: 
Hypnum compressuiii Bridel). 

Variable, forming loose to dense tufts, rather rigid, bright 
or golden yellow: stems usually densely brownish tomentose, 
especially on the prostrate or procumbent forms, rather regu- 
larly pinnately branched, with usually numerous oval to lanceo- 
late, laciniate paraphyllia; branches slender, short, stiff, non- 
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radiculose, with few or no paraphyllia, usually hooked at the 
apex; stem-leaves cordate-triangular, finely and gradually 
acuminate, varying from erect-spreading to sub-secund ; 
branch-leaves rather narrower, more usually strongly falcate- 
secund ; all leaves rigid, altered but little in drying, not plicate, 
markedly decurrent, the base cordate and narrowed, the margin 
plane or recurved at the base and closely and finely serrulate 
front base to apex; costa strong, usually ending in the apex; 
medin.n leaf-cells elliptic-hexagonal to elongate rectangular, 
mostly about 3-6;I, usually obtuse at the ends, the alar abrupt- 
ly inflated, hyaline or colored, forming well-defined auricles 
of sub -rectangular cells, these cells reaching to the base of the 
costa or nearly so; perichietial leaves erect, strongly costate 
but scarcely plicate, denticulate : seta long, flexuous, up to 3-5 
cm. long, flattened and twisted; capsule sub-cylindric, rather 
turgid, arcuate, when dry and empty constricted below the 
mouth and more or less sulcate ; lid conic, acute, or apiculate ; 
peristome hypnoid, the segments more or less cleft carinately, 
cilia 2 or 3, nearly as long as the segments and teeth ; annulus 
simple, narrow; spores mature in spring. 

On earth, stones, etc., in or near springs, streams, or 
swamps, principally in calcareous districts ; Europe, Asia, 
northern Africa, and, in North America, from the Arctic re- 
gions south to the northern United States. Rare in our region, 

Huntingdon : Spruce Creek. T. C. Porter. (Porter's 
Tatalogue). 

5. SCIAROMWM Mitten. 

Mostly dioicous: more or less robust, stiff, cespitose, dull, 
dark green to blackish : stem long, floating, sparsely radiculose, 
with irregularly and sometimes rather fasciculately arranged 
branches mostly directed forwards and mostly long and simple ; 
leaves close, spreading to secund, concave-carinate, non-plicate, 
not at all or but slightly decurrent, ovate to lance-oblong, sub- 
acute to acuminate, plane-margined, mostly entire, broadly and 
thickly bordered; costa strong, ending apically in the border 
or excurrent; median leaf-cells chlorophyllose, strongly incras- 
sate, rather opaque, prosenchymatous-hexagonal, 2-4(-6) :1, 
the basal cells more lax, the alar somewhat differentiated, the 
marginal slender, strongly incrassate, hyaline, in several 
layers; costa ending in the border at the apex: seta 1-3 cm. 
long, castaneous below, more yellowish above ; capsule inclined, 
unsymmetric, oblong, when dry somewhat constricted below 
the mouth, annulate; peristome-teeth yellow, bordered, cross- 
striate, apically pale and papillose, the margin step-like, tra- 
beculse numerous; inner peristome yellowish, with high basal 
membrane, segments keeled, narrowly carinately split, cilia 1-3, 
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shorter than the segments and nodose; lid high-convex, apicu- 
late; spores small. 

A genus mainly confined to South America and embracint; 
about 18 species; only 1 species occurs in North America and 
this occurs rarely in our region. 

1. Sciaromium lescurii (Sullivant) Erotherus. 

{Hypmim lescurii Sullivant; Amblystegium lescurii Jaeger). 

(Plate XXXIX) 

Loosely cespitose. dull, dark green to blackish-green: 
stems closely and unequally branched, the branches as de- 
scribed for the genus, but often with short branchlets, 1-L5 
cm. long, more or less erect, and pinnately disposed; leaves 
of the stem thick, rather opaque, erect-spreading, entire below 
to sub-serrulate all around, broadly ovate-cordate to oblong- 
ovate, 1-1.3 mm. long, abruptly short-acuminate, the branch- 
leaves similar but more lance-ovate; leaf-cells prosenchy- 
matous, hexagonal to oblong, about 3-6:1. not much differenti- 
ated except for the yellowish or castaneous border which is 
composed of 4 or 5 rows of linear, prosenchymatous, flexuous, 
highly incrassate cells, the border cells in the alar region be- 
coming short and rectangular or obliquely quadrilateral ; costa 
very strong, castaneous or yellowish, merging at apex into the 
border: seta 1-3 cm. long, reddish; capsule short-necked, the 
urn about 2.5 mm. long, oblong, cernuous, somewhat arcuate; 
the teeth confluent at base, hyaline-papillose above, yellowish 
below, dorsally lamellate and cro.ss-striate. numerously trabecu- 
late, hyaline-margined; segments yellowish, carinately split 
and about as long as the teeth, the basal membrane about two- 
Bfths as high; cilia 3 (or 4), pale, papillose, nearly as long as 
segments; annulus compound ; spores mature in late spring or 
early summer, castaneous, medium-wailed, smoothish. about 
.012-.015 mm. 

On stones and rocks in streams, usually in mountainous 
or hilly regions; occurring from New England to Ontario and 
Georgia. Rare in our region. 

Fayette : Ohio Pyle, May 30-31, 1908. O. E. J. (Fig- 

ured). 
6. DRBPANOCLADUS (C. Mueller) Roth. • 

Dioicous, rarely autoicous: mostly robust, often densely 
cespitose, green to yellowish or brownish, lustrous: stem 
procumbent to erect, often floating, variously pinnate, the ends 
of the shoots usually circinate; leaves usually more or less 
circinate-secund, rarely erect to squarrose, more or less con- 
cave, from a mostly narrowed and decurrent base ovate- to 
triangular- or cordate-Ian ceo late, acute to prolonged acuminate, 
entire or serrulate; costa mostly simple and thin, ending usually 
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about the middle of the leaf, sometimes strong and iierciirrent 
or even excurrent ; leaf-cells mostly long-linear, smooth, in the 
more or less excavate angles parenchymatous, thin-walled and 
hyaline or thick-walled and colored, usually forming a well- 
defined group sometimes reaching to the costa; inner peri- 
clLnetiai erect, mostly plicate, elongate-subulate: seta long to 
very long; capsule inclined to horizontal, cyiindric. arcuate, 
when dry constricted below the mouth, smooth, annulate; lid 
convex, apiculate. 

A genus of over 40 species of water-mosses, quite largely 
swamp- mosses, — often forming quite large masses of vegeta- 
tion, — almost exclusively confined to temperate and cold re- 
gions; about 22 species occur in North America, perhaps the 
following four to be included in our list. 

Key to Ihc Species. 

a. Slem in cross-section displaying cortical layer of enlarged hyaline 
cells. 1. D. uncinatus. 

a Stem without such a layer. h. 

b. Leaves usually entire, the ends of sietns and branche.* not or 

but slightly hooked. 2. D. kncifAi. 

b. Leaves serrulate, ends ot stems and brauche.i hooked. 

c. Costa usually less than three-fourths length of leaf: alar group of 
cells not reaching over to the costa. 

3. D. fluitans. 

c. Costa extending well up to the apex of leaf: alar group of cells 
large, excavate, and extending over lo the costa. 

4. D. cxanitulatns. 

1. Drepanocladus uncinatus [Hedwig] Warnstorf. 
{Hyptiuni itnciiiatum He<Iwig; Ambiystegium ndtincnm Lind- 

berg; Hypnum adunc'um Linnaeus). 

Rather slender and loosely interlaced, pale green or golden 
green : stems distantly and irregularly pinnately branched, 2-10 
cm. long, in cross-section showing a layer of large hyaline 
cortical cells; leaves rather crowded, regularly falcate to sub- 
circinate, little altered when dry, spirally flexuose at the points 
in the younger and softer branches, narrowly elongate -lanceo- 
late, strongly plicate both wet and dry, gradually very long 
and slenderly acuminate, usually denticulate above, texturo 
very thin ; costa narrow, about .030-.035 mm. at base, extending 
well into the acumen ; leaf-cells very long, linear-flexuous, thin- 
walled, pointed, uniform to the base and apex, the alar forming 
a rather small and indistinct group of slightly enlarged and 
slightly inflated cells, and extending decurrenlly below and 
marginally a short distance above; perichfetial leaves erect, 
straight, long, plicate, sheathing: seta variable, but usually 
2-3 cm. high; capsule cyiindric. arcuate, orange-red. darker 
when old. when dry and empty somewhat constricted below 
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the moutli, smooth; annulus broad, 3-seriate; lid high-convex, 
conic-acuminate; peristome hypnoid, teeth orange-yellow be- 
low, paler above, segments somewhat carinately split, cilia 2, 
slender and about as long as segments; spores mature in late 
spring or early summer. 

On earth, decaying wood, stones, etc., bordering streams 
or in wet situations in the shade, mainly in hilly or moun- 
tainous regions almost the world over; in North America from 
Arctic regions south to the Gulf States. Not common in 
our region, 

Cambria : T. P. James. (Porter's Catalogue). 

Huntingdon : T. C. Porter. (Porter's Catalogue). 

2. DrepuiocUdufl kneiffii (Schimper) Warnstorf. 

( Hypnum adunciim var. kneiffii Schimper ; Amblystegium 

kneiffii Bryologia Europaja). 

.Stems slender, long, flexuous, prostrate or ascending, more 
or less piniiateiy branched, the cross-section showing a central 
strand, but not a distinct cortical layer of enlarged hyaline 
cells; leaves distant, narrowly lanceolate, costate to the middle 
at least, not secund, not falcate except sometimes at the end of 
the branches, the acumen flat and entire, the upper leaves 
usually shorter and wider; basal ieaf-cells much as in D. unci- 
naius, the alar somewhat larger and more inflated and extend- 
ing to the costa. Closely related on the whole to D. uncinatus, 
and by some bryologists regarded as merely a variety of that 
species. 

.\long streams and ditches, about as widely distributed as 
the preceding species but not yet reported from our region. 

3. Drepanocladus fluitans [Linnaeus] Warnstorf. 
(Hypnum flmfans Linnseus; Amblyslegiutn fluitans DeNoUris). 

Loosely and softly cespitose, yellowish to dark brown, ir- 
regularly to regularly pinnately branched : leaves more or 
less secund or falcate, narrowly lanceolate to oblong-lanceolate, 
tapering gradually into a very slender flexuose acumination, 
the branch-leaves somewhat narrower than the stem-leaves but 
quite similar, all denticulate, excavate at the base, sometimes 
reaching a length of 4 mm., decurrent; costa not markedly 
wide, reaching into the apex or at least nearly so; leaf-cells 
about 20-30:1, long, reaching to .100 mm. or more, pointed, 
narrow, somewhat incrassate, the alar enlarged, hyaline or 
colored and forming more or less distinct auricles reaching 
sometimes to the base of the costa, somewhat inflated: seta 
long, up to 5 or 6 cm. or sometimes much longer, flexuous, 
strongly dextrorse ; capsule more or less inclined, curved, rather 
thin-walled, with a distinct collum, about 3—4:1 ; lid high-con- 
vex, bhmtly apicualte ; peristome-teeth rather short, segments 
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rarely carinately split, cilia usually 1 or 2, usually considerably 
shorter than the segments; anniilus none; spores mature in 
summer. Very variable and split up into many forms and 
varieties by various authors. 

In ditches, swamps, bogs, stagnant pools, etc., often im- 
mersed or floating, almost cosmopolitan in temperate and cold 
regions; in North America, throughout Canada and the north- 
ern United States. Rare in our region. 

Center : Bear Meadows. T. C. Porter, (Porter's 

Catalogue). 
McKean : West Branch Swamp, Bradford, in stag- 

nant pools among willows, June 9, 1895. 
L\ A. B. 

4. Drepanocladus exannulatus (Guembel) Warnstorf. 
(Hypnum exannulalum Bryologia Europaea; Amblyslegium ex- 
annulatus DeNotaris). 

{Plate XL) 
Typically more rigid, compact, and more completely pinnate 
than D. fluitans, the leaves more falcate, usually serrulate, fre- 
quently striate, especially when dry : the costa reaching well to- 
wards the apex and rather strtMiger than in D. fluUans, biconvex ; 
the alar cells hyaline and much enlarged, forming an excavate 
and well defined patch extending across to the costa. In our 
region the specimens show the following characteristics: yel- 
lowish-brown, floating, the stems up to 8 or 10 cm. long, the 
tips of stems and branches hooked ; leaves rather remote, reach- 
ing 4 mm. long, irregularly and widely spreading, not definite- 
ly circinate or second, except at the tips of stems and branches, 
slenderly acuminate into a sub-channeled acumen, entire, the 
base rounded to somewhat excavate and decurrent auricles, so 
that the insertion is more or less of a semi-circle; median leaf- 
cells linear, rather incrassate, about 10-15:1, reaching 0.3 mm. 
or even longer, towards the base rapidly becoming shorter 
and quickly passing into large, hyaline, oblong, much-inflated 
cells, thus forming a distinct patch reaching to the costa and, 
below, passing abruptly into the narrowly linear epidermal 
cells of the stem ; in cross-section the stem may be seen to have 
the 3 or 4 outer layers small and very thick-walled. 

In bogs and wet places, usually in cool or alpine regions; 
northern and temperate Europe and Asia and, in North 
America, from Greenland to Alaska south to the northern 
United States. Only once found in our region. 

Crawford : In pools, Pymatuning Swamp, Linesville, 

August 19, 1904. Sterile. O. E. J. (Fig- 
ured). 
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7. CALUERGON (SuUivant) Kindberg. 

Mostly dioicous: more or less robust, stiffly and loosely 
cespitose, greenish to brownish or yellowish, rather lustrous; 
stem long, in water and in deep swamps not bearing rhizoids 
but assuming a more or less erect habit, in dry places procum- 
bent and bearing rhizoids, irregularly to regularly pinnately 
branched; stem-leaves large, erect -spreading to imbricate, con- 
cave, rarely somewhat plicate, ovate to oblong or almost cir- 
cular, the a|>ex broadly rounded to cucullate, the margin plane 
and entire or rarely somewhat revolute below; costa mostly 
strong and almost complete, sometimes indistinctly forked at 
the end ; leaf-cells elongate, linear- hexagonal, shorter below, 
the alar forming a distinct group of large, quadrate, rectangu- 
lar, and polygonal cells, at first thin and hyaline but later 
colored and incrassate, the alar portion of the leaf excavate; 
branch-leaves smaller, narrower, the apex often canaliculate; 
the inner perichsetial leaves erect, more or less long-acuminate, 
mostly non-plicate, with a simple costa : seta mostly very long, 
drying flat, red to castaneous; capsule inclined to horizontal, 
thickly oblong to oblong-cylindric, more or less dorsally gib- 
bous, drying arcuate, smooth ; annulus none to broad ; peris- 
tome normally hypnoid; lid convex, acute to obtuse-conic. 

A genus of about 10 species of aquatic, largely swamp- 
inhabiting mosses, confined to temperate and cold regiono: 8 
species occurring in North America; 1 species within our range 
and 2 others to be expected. 

Key to the Species. 
a. Costa extending to the middle or a little above. 

(C. siramincum (Dick- 
son) Kindberg). 
a. Costa sbb'percurreiii, b. 

b. Slender, simple or sparingly branched; alar cells gradually en- 
larged. 1. C. cordifoKum. 
b. RoDust, profusely branched; alar cells abruptly enlarged. 

(C. giganteum (Schim- 
per) Kindberg). 

1. Calliergoti C(»difoUum [Hedwig] Kindberg. 
(fiypnuin cordifolium Hedwig; Amblystcgium cordifolium De- 

N'otaris ) . 

(Plate XL) 

Slender, tall, loosely and softly cespitose, green ; stems 
brownish, 10-20 cm. in length; when giowing in swamps, 
more or less erect ; when in dryer situations, more procumbent, 
and furnished with rhizoids; sparsely branched, the branches 
more or less pinnately branched or simple, cuspidate at the 
tips; leaves distant, erect-spreading to spreading, thin, shrink- 
ing when dry, large, 2-5 mm. long, concave, cordate- to oblong- 
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ovate, entire, the apex rounded and sometimes cucullate, the 
base decurrent; costa slender, reaching nearly to the apex; 
median leaf-cells large, about .O75-.I25X-0O7-.009 mm., linear 
to sub-hexagonal-linear, pointed, thin-walled, the apical and 
upper marginal short and wide, the cells towards the has-t 
gradually becoming large, wide and more or less hyaline-in- 
Hated, rounded-hexagonal to rectangular, forming a wide but 
not distinctly bounded group or band reaching clear across 
the base of the leaf and quite strongly decurrent; perich^etial 
leaves erect, sheathing, from an ovate base long-acuminate, up 
to 2.5-3 mm. long: seta erect, flcxuous, usually 4-5 cm. long. 
castaneous, when dry flattened and dextrorse; capsule oblong- 
cylindric, about 3 mm. long, rather turgid-arcuate, inclined to 
horizontal, castaneous, slightly constricted below the mouth 
when dry, exannulate; peristome-teeth pale yellow, rather thin, 
rather long, hyaline-margined, strongly trabeculate, the dorsal 
lamell?; hyaline and papillose above, the basal portion rather 
irregularly striate, the teeth confluent at base; the segments 
entire or but slightly carinately split, about as long as the teeth ; 
criia 2 or 3. slender, nodose, about as long as the segments; 
the basal membrane about one-half as high as the teeth; 
exothecial cells incrassate, rounded-quadrate to rounded-hexa- 
gonal ; lid conic, acute to apiculate; spores mature in late 
spring or early summer, about .012-.015 mm., yellowish, 
smooth, rather thin-walled. 

In swamps, margins of pools, marshy places, etc.; Europe, 
Asia, and in North America from the Arctic region south to the 
northern United States. Common in the northern part of our 
region. 

Allegheny : Brush Creek Swamp, near Douthett, June 

5, 1909. O. E. J. 
Cambria : Springy place on mountain-top near 

Lloydsville, July 22. 1908. O. E. J. 
Crawford : Pymatuning Swamp, near Linesville, May 

18. 1905, (Figured). O. E. J.; in Sphag- 
num bog near Hartstown, May 29-31, 
1909. 6. E. J. and G. K. J. 
Erie : Damp border of lagoon at roots of bushes, 

Presque Isle, June 8-9, 1906. O. E. J. 
McKean : Hedgehog Hollow, Bradford, April 19, 

1895, West Branch Swamp, in stagnant 
pools, May 26, 1895, and Bennett Brook, 
on stones bordering stream, July 31, 1896. 
D. A. B. 
AVestmoreland : In cool mountain stream near top of 
I aurel Hill Mountain, New Florence, Sep- 
tember 8-11, 1907. O. E. J. 
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8. ACROCLADWM Mitten. 

Autoicous or diotcous: robust, rather stiffly but loosely 
cespitose, lustrous, green to yellowish or brownish ; stems long, 
densely foliate, the apex of the shoots rigid and acuminate by 
reason of the convolute apical leaves, the stems erect, not bear- 
ing rhizoids, and rather regularly complanately pinnate, or 
procumbent, here and there with fascicles of rhizoids, irregu- 
larly branched; leaves appressed, smooth, drying somewhat 
imbricate, when damp erect-spreading, concave, from a narrow 
and sub-decurrent base broadly oblong-ovate, obtuse, rarely 
apiculate, entire, the margin apically more or less involute; 
costa double, short, or none; leaf-cells narrowly vermicular, 
smooth, wider and porose towards the base, in the excavate 
alar portions lax, oval-4-6-sided, hyaline, thin-walled, forming 
a distinct auricular group; inner perichxtial leaves erect, en- 
tire: seta ir-7 cm. high, twisted, reddish; capsule horizontal 
from an erect collum, oblong to cylindric, drying arcuate and 
dorsally gibbous, smooth or plicate, little narrowed below the 
mouth; peristome normally hypnoid with appendiculate cilia; 
lid convex-conic. 

As here recognized the genus consists of 3 species; two in 
the Southern Hemisphere and the following: 

!. Acrocladium cuspidatum [Linnseus] Lindberg. 
(Hypnum cuspidatum Linnieus; H. flexile Bridel ; Callicrgon 

cuspidalum Kindberg). 

(Plate XL) 

Tail and moderately robust with characters mainly as out- 
lined for the genus: leaves usually bright, glossy, yellowisli- 
greeii, or almost pure green, broadly elliptic-oblong, up to 2.5 
mm. long, concave-cucullate, entire, the apex often apiculate, 
ecostate or the costa short and double, leaves crowded, usually 
more or less erect-spreading when moist, towards the tips of 
the stems and branches imbricate-convolute so as to make the 
tips cuspidate; median leaf-cells linear-vermicular, about 
10-15:1, the alar suddenly inflated, thin-walled, hexagonal, 
hyaline or colored, forming a very distinct group, the apical 
rather abruptly shorter, rounded, and incrassate: seta 4-6 cm. 
long; capsule reddish-brown; peristome-teeth orange, hyaline- 
bordered, the margins step-like above; cilia 3, appendiculate, 
slightly shorter than the narrowly cleft segments; spores ma- 
ture in summer, the large capsules being but rarely pro- 
duced; annulus 3-seriate. 

In marshy places, swamps, and bogs ; Europe, Asia, north- 
ern Africa, and, in North America, through Canada and the 
northern part of the United States. Rather uncommon in 
our region. 
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McKcan : East Branch, Teina Swamp, north of 

Bradford, January 18. 1895. D. A. B. 

Snyder : In bog hetween Shamokin Dam and Rich- 

add. July 17, 1908. O.E.J. (Figured). 

9. HYGROHVPNUM Lindlwrg. 

Autoicous or dioicous : slender to robust, in flattish or 
cushion-like tufts, lustrous, green to yellowish-green or golden- 
green : stem long, procumbent, with few or no rhizoids, re- 
motely and irregularly branched: leaves spreading to secund 
or imbricate, concave, smooth to weakly plicate, more or less 
decurrent, lance-ovate, and acuminate or broadly oval and 
obtuse to rounded, sometimes almost orbicular, margins plane, 
entire or serrate; costa mostly unequally forked, short, weak, 
rarely simple and long ; leaf-cells to the base uniformly narrow- 
ly linear-vermicular, mostly with obtuse ends, smooth, the 
apical often shorter and rhombic, the basal yellow to orange, 
the alar portions little or not excavate but with wider, quadrate 
to rectangular, hyaline to colored cells forming a small but 
often well-defined auricular group; inner pericha^tial leaves 
erect, elongate, plicate, costa simple or forked, short: seta 
long, reddish, drying flattened and twisted; capsule inclined 
to horizontal, mostly oval to oblong, dorsally gibbous, drying 
arcuate and mostly constricted below the mouth, annulate; 
peristome normally hypnoid; lid convex-conic. 

A genus of about 20 species in wet or moist places in cool 
regions; in North America about 12 species; in our region at 
least 2 species, probably another to be expected. 

Key to the Species. 
a. Leaves falcate. 1, H. luridum. 

a. Leaves not falcate. b. 

b. Costa very short, double, or forked, or none. 

2. H. evgyrium. 
b. Costa reaching middle of leaf. (W. ochracrum (Tum- 

er)Brotherus). 
1. Hygrohypnnm luridum [Hedwig] New Combination. 
(Hypnum pahisire Hudson: Amblystcgium paltistre Lindbergi 
hypnum liinduin Hedwig; Callicrgon palustre Kindberg). 

Yellowish-green, or dark-green, irregularly cespitose in 
low patches: stems denuded below, long, divided irregularly, 
the branches erect to ascending, often more or less hooked at 
the tip; leaves close, either imbricated or more or less falcate- 
secund, always concave, the margins incurved towards the 
summit, oval- to ovate-oblong, entire, about 1-1.5 mm. long, 
the apex variable, either obtuse or acute or rounded and 
apicnlate; costa usually single or forked and reaching about 
half way up the leaf, but variable ; leaf-cells rather lax, about 
5-10:1, usually linear-rhomboid, rather opaque, somewhat 
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shorter towards the apex and towards the base, the alar tew, 
quadrate, sub-opaque, somewhat inflated, forming small, ill-de- 
nned auricles which are somewhat decurrent: seta about 1-2 
cm. long; capsule oblong or oval-oblong, orange-brown, 
arcuate, rather short and thick, more or less horizontal, dark 
when dry, exannulate ; lid orange-yellow ; peristome normally 
hypnoid, teeth yellowish, segments scarcely carinately cleft, a 
little longer than the 2 or 3 ciha ; spores mature in summer. 

On wet rocks, where often overflowed, especially in cal- 
careous districts ; Europe, Asia, and the northern United States 
and Canada. Rare in our region. 

Huntingdon : T. C, Porter. (Porter's Catalogue), 
McKean : D. A. B. {Porter's Catalogue). 

2, Hygrc^ypnum eugyrium (Bryologia Europsea) Brotherus. 

(Hypiium eugyrium Bryologia Europxa; Amblystegittm eu- 
gyriuin Lindberg; CaUiergon eugyrium Kindberg). 
Widely cespitose in low, dense, usually sand-filled tufts, 
lustrous, green to reddish to brownish : stems prostrate, often 
leafless below ; branches numerous, erect or procumbent, usual- 
ly from 0.5-1.0 cm. long; leaves wide-spreading when moist, 
distinctly falcate-secund towards ends of branches, when dry 
imbricate-erect and concave, thus giving the branches a turgid 
appearance, oval-oblong, narrowed to the base, slightly denti- 
culate towards the shortly acuminate acute apex, the margins 
incurved towards the apex ; costa short, indistinct and double ; 
median leaf-cells linear, somewhat incrassate, often somewhat 
obtuse at ends, about 8-10:1, shorter at the apex, the alar much 
enlarged and inflated, the marginal thin-walled, the inner ones 
incrassau, hyaline to yellowish-brown, forming well-defined 
and somewhat inflated auricles; perichaetial leaves whitish, thtf 
outer with flexuous spreading tips, the inner erect, long-acumi- 
nate, often erose- denticulate at the apex, plicate : capsule short, 
oval to oblong, cernuous, turgid, yellowish-brown; peri stom e- 
leeth yellowish, slender, strongly trabeculate; segments cari- 
nately cleft and about equalled in length by the 2 or 3 granu- 
iose and nodose cilia; annuhis usually 3-seriate; spores ma- 
ture in spring. 

On rocks in .streams or along the banks where kept wet, in 
hilly or mountainous and usually non-calcareous regions; Eu- 
rope, and from Newfoundland to Alaska and south to Georgia 
and Colorado. In our region apparently represented only by 
the following variety: 
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2a. Hygrohypnum eugyrium variety mackayi (Schimper) 

B rotheriis, 

(Hypnum eugyrium var. mackayi Schimper: Hygrohypnum mac- 

bayi Loeske; Hypnum mackayi Breidler). 
(Plate XLl) 

Leaves about 1-1.5x0.6-0.7 mm., broadly oblong, distinct- 
ly serrulate at apex, sub-clasping and auricutate at base, less 
strongly falcate than in the species ; perichastial leaves hyaline, 
plicate, the inner reaching 3 mm. in length : seta about 2 cm. 
long, castaneous, smooth, somewhat flexuous, dextrorse above; 
capsule with urn 2-2.5 mm. long; exothecial cells rounded- 
hexagonal, somewhat incrassate-collenchymatous, rather uni- 
formly seriate; peristome-teeth about as long as the slender 
carinate segments, the basa! membrane about two-fifths as 
high; spores minutely papillose, rather thin-walled, faintly 
yellowish, about .024— .027 mm., mature in late spring or early 

On stones in streams in hilly or mountainous regions and 
with about the same general distribution as the species. Rare 
in our region. 

McKean : On stones in brook at head of Bennett 

Brook, Bradford, August 26, 1894, Novem- 
ber 2, 18%. and July, 1897. (Figured), the 
latter issued as Grout's North American 
Musci Pleurocarpi. No. 129. Also Lime- 
stone Creek, Bradford, Tuly 7, I89.S. All 
D. A, B. 

3. Hygnrfiypnum ochraceum (Turner) Brotherus. 
(Hypnmn ochraceum Turner; Amblyslegiiim ochraceum Lind- 

berg; [.imnobium ochraceum Bryologia Europaea). 
(Plate XLI) 

Yellowish or rusty green, softly cespitose in wide tufts: 
stems up to 8 or 9 cm. long, ascending or horizontally floating, 
sparsely and irregularly pinnately branched, without rhizoids, 
the stems and branches somewhat hooked at the apex, the 
cortical cells of the stem very large and relatively thin-walled; 
leaves falcate-secund, concave, plicate, widely lance-oblong, 
somewhat rounded at the base, the margins plane, entire ex- 
cepting for slight serration at the rather widely sub-obtuse 
apex; costa single or double, often reaching half the length of 
the leaf ; median leaf-cells linear-vermicular, about 8-14 :1, fair- 
ly thick-walled, usually rounded at the ends, the apical oval- 
rhomboid and much shorter, the basal larger and towards the 
angles of the leaf forming distinct auricles of enlarged, hyaline, 
inflated, rectangular cells: perichsetial leaves ecostate, lance* 
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acuminate: seta slender, flexuous. erect; capsules sub-erect to 
cernuous from a short erect colium, oblong, arcuate ; lid convex, 
mamillate ; peristome hypnoid, the teeth yellowish, broadly 
margined, ratlier distantly trabeculate. equalled in length by 
the carinately split segments, the cilia shorter, unequal, no- 
dose, two or three in number ; annulus large, usually 3-seriate ; 
spores mature in spring or early summer. 

On rocks in streams in the mountains of northern and 
temperate Europe and Asia and, in North America, from the 
Arctic regions south to the northern United States. Although 
rare in this district, so far as now known, this species may 
eventually be found to be not uncommon in cool, rocky streams 
in the more mountainous parts of our region. 

Westmoreland : In mountain rivulet, Mellon's estate. 
Laurel Hill Mt., New Florence, Septem- 
ber 8-10. 1907. O. E. J. Sterile. (Fig- 
ured). 

10. CAMPY UVM (SuUivant) Bryhn. 

Mostly dioicous: slender, rarely robust, mostly stiffly 
cespitose, green to yellowish or brownish, drying more or less 
lustrous; stem.s creeping to ascending or erect, bushy to vari- 
ously pinnate; leaves from a shortly decurrent base broadly 
ovate or cordate, gradually or abruptly narrowed into a long, 
slender, canaliculate acumination which is mostly strongly 
squarrose-reflexed, margin plane, mostly entire; costa various, 
mostly short; cells narrowly rectangular-oblong to linear- 
prosenchymatous, smooth ; alar cells forming a distinct group, 
yellowish, incrassate. small, quadrate: seta long, drying 
twisted, reddish to yellowish-red; capsule inclined to hori- 
zontal, sub-cylindric, arcuate, annulate ; peristome normally 
hypnoid; lid convex, acute to conic -obtuse; spores small. 

About 33 species in both dry and wet habitats, mainly 
confined to the temperate regions; about 20 species in North 
America ; 4 species in our region. 

Key to the Species. 

a. Costa simple, thin, eiidiriB in about the middle of the leaf, or some- 
what above the middle. c. 
a. Costa none or very short, b. 

b. Stem slender, creeping; leaves finely serrulate all around; alar 

cells small, quadrate. 1. C kUpidulum. 

b. Stem usually erect; leaves entire; alar cells dilated, sub- 
rectangular. 4. C. siellatum. 
c. Leaves strongly squarrose; alar cells scarcely enlarged. 

2. C. chrysophyltim. 
c. Leaves spreading-erect; alar cells enlarged. 3. C. folygamum. 
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1. Campylitun hisptdulum (Bridel) Mitten. 
{Hypmtm hispidttlum Bridel; Chrysohypmim hispiduhim Roth; 
Stereodon kispidtiUts M ilten ; Amblystcgium hispiduhim 
Kindberg). 

(Plate XLI) 

Slender, interlaced in bright green tults more or less yel- 
lowish below; stems creeping, radiculose, abundantly but ir- 
regularly branching, the branchlets slender and erect or 
ascending; leaves widely spreading to distinctly squarrose, 
about 0.5-0.8 mm. long, triangular-cordate, abruptly acumi- 
nate, the slender acumen about one-third to one-half as long 
as the main body of the leaf, the leaf slightly concave, decur- 
rent, sub-serrulate all around, excavate at the base; costa 
double and very short, or none; median leaf-cells about 3-6:1, 
about .005-.00O mm. wide, prosenchymatous, elongate-oblong 
with blunt ends, the alar numerous, sub-rectangular to 
quadrate, granulose. up to twice as wide as the median cells: 
seta pale castaneous to yellow, about 1.5 cm. long, slender 
dextrorse; capsule small, oblong, more or less incurved, yel- 
lowish-brown, wide-mouthed, the urn about 1.2-1.4 mm. long, 
when dry furrowed and narrowed below the mouth; annulus 
uni-seriate; lid convex-conic with an upturned apiculation; 
peristome normally hypnoid, the segments slightly cleft and 
almost equalled in length by the nodose to sub-appendiculate 
cilia; spores mature in summer, yellowish, medium-walled, 
minutely papillose, about .011-.014 mm. 

On the bases and roots of trees, on decaying wood, on 
humus, etc.. always near the ground in moist shaded places; 
in Europe, Asia, and, in North America, from North Carolina 
and Missouri to Canada. Common in our region. 

Allegheny : Moon Township, April. 1902. J. A. S.; 

Coraopolis. September 4, 1905. O. E. J. 
and G. E. K. 

Cambria : T. P. James. (Porter's Catalogue). 

Center : Edge of pond at Scotia. September 20, 

I'XB. O. E. J. (Figured). 

Erie : Presque Isle, June 9-11. 1905. O. E. J. 

Indiana : T. P. James. (Porter's Catalogue). 

Fayette : Ohio Pvle. September 1-3. 1906. O. E. J. 

and 0. K. J. 

McKean : Quintuple Ridge. November 26, 1896, 

liolivar Run, December 15, 1896, Septem- 
ber 24, 1896, Langmade Hollow, all near 
r.radford. D. A. B. 
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Washington : Linn and Simonton, ( Porter's Cata- 
logue) ; on log on shaded hillside, three 
miles southwest of Library, April 22, 
1906. O. E. J. 
2. Cam{^lium chrysopbyllum (Bridel) Bryhn. 
(}iypHum ckrysophylhtni Rridel; Chrysokypnuni chrysophyllum 
Loeske; Amblystegiuiii chrysophyllum DeXotaris). 

(Plate XL!) 
Cespitose in low, lax, or dense, hright golden-green tufts; 
stems slender, rather long, prostrate, more or less regularly 
pinnate, the branchlets erect or spreading; leaves close, small, 
1-1.5x0.4-0.7 mm., squarrose-spreading from a sub-clasping 
base, sometimes secund, stem-leaves ovate-cordate to tri- 
angular-cordate, decurrent, narrowed abruptly to a long some- 
what channeled acumination, entire or very sliglitly denticu- 
late at base; brancli-leaves similar but smaller and narrower; 
costa single, reaching about to the middle or higher; median 
leaf-cells about 5-10:1, about .005-.010 mm. wide, rather in- 
crassate, the alar forming a group of small, incrassate, sub- 
opaque, sub-quadrate cells: seta castaneous, alwut 2-2.5 cm. long, 
slender, flexuous; capsule oblong-cyiindric, inchned to horizontal, 
arcuate, castaneous to orange ; anmilus large, compound ; peris- 
tome normally hypnoid, the teeth yellowish, hyaline-margined, 
strongly trabeculate, dorsally lamellate, cross-striolate below, 
hyaline and papillose above ; the segments not usually carinate- 
iy split, the cilia stout, nodose, 2 or 3, and about as long as 
segments, basal membrane one-half as high as segments; 
spores in early summer, light brown, smooth, .010- .012 mm.: 
dioicous. 

On earth, stones, roots of trees, etc., in moist places; Eu- 
rope. Asia, and, in North America, from Canada to Louisiana. 
Common in our region. 

Allegheny : Laschell Hollow. June 15, 1902. J. A. S.; 

Schenley Park, Pittsburgh, .-\ugust 20, 
1905. Power's Run, June 17. 1909, Guya- 
suta Hollow, October 25. 1908. O. E. J. 
Heaver : Heaver Falls, May 14. 1907. O. E. J. 

Crawford : Pymatuning Swamp, Linesville, May 10- 

11, 1906. and May 12, 1908. O. E. J. 
(Figured). 
Fayette : Ohio Pyle, May 13, 1905, May 30-31. 1908. 

O. E. J.; Ohio Pyle. September 1-3, 1906. 
O. E. J. and G. K. J. 
Westmoreland : Hillside, May 23, 1908. O. E. J. 
McKean : Langmade, April 28, 1897, and Marilla 

Brook, August 28, 1898, near Bradford. 
D. A. C. 
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3. Campylium polygamum (Schimper) Bryhn. 
(fiyptittm polygamum Wilson; Chrysohypnum polygamum 

Loeske). 

(Plate XLII) 

Moderately robust, yellowish-green to golden, low, cespi- 
tose; stems erect to ascending, about 3-6 cm. long, divided 
and with rather numerous, irregularly pinnate, rather crowded, 
and erect or ascending branchlets; stem-leaves lance-ovate, 
2-2.5 mm. long, moderately close, erect-spreading both wet 
and dry, with an ovate or oblong base narrowed above into a 
long, gradually tapering, channeled acumination, entire, the 
base rounded and clasping, somewhat decurrent; branch-leaves 
elongate- lanceolate, with the sides tapering in a straight line 
from the rounded-ovate base, the leaves averaging about 3 
mm. long; median leaf-cells narrowly linear, about 8-12:1, in 
the older leaves somewhat incrassate, towards the base often 
porose, the alar sub-rectangular, somewhat enlarged, distinct, 
forming often orange-pellucid auricles; costa not very strong 
but distinct and usually reaching somewhat above the middle 
of the leaf: seta slender, flexuous, about 3-4 cm. long; capsule 
oblong-cylindric, curved; peristome normally hypnoid, cilia 
well developed; annulus present; spores mature in summer. 

In moist places in meadows and swamps and said to pre- 
fer sandy soils; Europe, Asia, and from Arctic North America 
to the northern United States. Rare in our region. 

Allegheny : Schenley Park, Pittsburgh, August 26, 

1906. O. E. J. (?). 

Crawford : Near Linesville in the Pymatuning 

Swamp, May 10-n, 1906. O.E.J. (Fig- 
ured). 

4. Campylium stellatum (Schreber] I.ange and C. Jensen. 
(Hypimm stellatum Schreber; Chrysohypnum stellatum Loeske; 
Amblystegium stellatum Lindberg). 

(Plate XLII) 
Robust, densely tufted, solt, lustrous, bright to golden 
green: stems stout, usually ascending, up to 8 or 10 cm. long, 
irregularly divided, the branchlets sub-pinnate and more or 
less crowded and erect; leaves close, from 1-3 mm. long, from 
an erect-spreading and more or less cordate base narrowed, 
often rather abruptly, toa gradually long-acuminate, acute, 
squarrosely spreading acumen, the base entire or sometimes 
slightly denticulate, slightly excavate and with rounded and 
sub-decurrent auricles, the upper part of the leaf more or less 
channeled; costa very short, either single, forked, or double, 
but usually appearing only as yellowish or brownish strife; 
median leaf-cells narrowly linear, about 8-15:1, in the older 
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leaves rather incrassate and blunt at the ends, the basal often 
porose. the alar sub-rectangular, incrassate, rather opaque, 
usually more or less orange-pellucid, forming distinct, often 
somewhat decurrent auricles; seta rather long, caslaneous, up 
to 4.5 cm, long, stout, dextrorse above, flexuous ; capsule ob- 
long-cylindric, about 3-4.5:1, arcuate, the urn 2-3.5 mm. long, 
inclined to horizontal, sulcate and constricted below the mouth 
when dry and empty, brownish; lid highly convex-acuminate; 
annulus 2-3-seriate; peristome normally hypnoid, large, the 
teeth trabeculate, confluent at base, the lower part orange- 
colored and dorsally cross-striolate, the lamellae and divisural 
distinct, the upper part paler and papillose; segments some- 
what shorter and slightly cariiiately split; cilia 2 (or 3), nodose, 
about as long as the segments; spores mature in summer, 
minutely papillose, rather thin-walled, pale yellowish, ,011- 
.014 mm. 

On wet banks in swamps; Europe, Asia, and'from Arctic 
America southwards to \'irginia. Rare in our region. 

Erie : Presque Isle, May 8-9. 1906. O. E. J. 

(Figured). 

McKean : D. A. B. (Porter's Catalogue). 

II. CTENWIUM (Schimper) Mitten. 

Usually dioicous, mostly slender, soft, cespitose, green to 
yellowish or golden-brown, lustrous: stem long, here and 
there with clusters of rhizoids, more or less regularly pinnate, 
branches short and mostly horizontally spreading; leaves 
spreading or circinate-secund, decurrent, non-plicate to weakly 
plicate, mostly abruptly lance-subulate from a broadly cordate 
base, serrate (C proccrrimiivt is entire) ; costa double and ver>- 
short or none; cells narrowly linear, the upper angle usually 
ending in a forward-projecting papilla, the alar cells distinct, 
quadrate and rectangular, the angles sometimes weakly ex- 
cavate; branch-leaves smaller: seta 1-2.5 cm. long, red, 
smooth or nearly so; capsule inclined to nearly horizontal, 
thickly oval, dorsally gibbous, not constricted below the 
mouth ; annulus broad, revoluble ; peristome normally hypnoid ; 
lid long-conic, acute or obtuse ; calyptra mostly more or less 
hairy. 

A genus of 21 species occurring mainly on trees and rocks 
in temperate and warm regions; 4 species in North America, 
the following species in our range: 

1. Ctenidium moUuscum [Hedwig] Mitten. 

(Hypniim moJluscum Hedwig; H. compressum Roth). 
(Plate XLII) 

Very densely cespitose, soft, lustrous, golden green, rather 
robust: stems reaching 10 cm. in length, prostrate or ascend- 
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ing, closely regularly pinnate, plumose; leaves densely im- 
bricated, falcate-secund to circinate, stem-leaves 1.8-2.5 mm. 
long, when dry usually plicate, and, especially towards the 
points, more or less undulate and crisped, from a cordate-tri- 
angular, concave, and auriculate base rather abruptly and 
slenderly long-acuminate, plane-margined, strongly serrate, es- 
pecially at the base, somewhat decurrent; costa very short and 
double or none; median leaf-cells about 8-15:1, the corners 
somewhat projecting dorsally, gradually towards the angles 
becoming irregularly quadrate-hexagonal, shorter and wider, 
pellucid, forming poorly defined auricles of about the same 
color as the rest of the leaf; branch-leaves considerably smaller 
and narrower, not cordate-auriculate ; perichaetial leaves slen- 
derly lance-acuminate; paraphyllia ovate, mostly at the base 
of the branches: seta brownish, flexuous, slender, about 1.0-2.5 
cm. long, castaneous; capsule-urn about 2.5 mm. long, oblong 
to oval, slightly curved to almost straight, from the curved 
apex of the seta mostly horizontal, not constricted below the 
mouth when dry; lid conic-acuminate; annulus broad; peris- 
tome normally hypnoid, teeth yellowish, segments carinately 
cleft, about as long as teeth, the cilia 2 or 3, stout, about as 
long as the segments, the basal membrane about one-half the 
height of the peristome ; calyptra somewhat hairy when young ; 
spores mature in summer, smooth, yellowish-incrassate, about 
.015-.018 mm. 

On moist, shaded earth and rocks in woods in hilly or 
mountainous districts ; Europe, Asia, northern Africa, and from 
Newfoundland to the Rocky Mountains and south to Georgia. 
Rather common in our region. 

Blair : A. P. Garber. (Porter's Catalogue). 

Cambria : Cresson. T. C. Porter. (Porter's Cata- 

logue). 

Elk : McMinn. (Porter's Catalogue). 

McKean : On rich, shaded bank of stream, Lang- 

made, April 3. 1897, and April 25, 1897. 
(Figured), and on rocks bordering rivu- 
lets, head of Gates' HoHow, Bradford, Oc- 
tober 27. 1895. D. A. B. 

Washingtoi. : I.inn and Simonton. (Porter's Catalogue). 

12. RHVTWIADELPHVS (Lindberg) Warnstorf. 

Dioicous: more or, less robust, stiff, loosely cespitose 
forming loose, wide, stiff, green to yellowish or grayish, and 
rather lustrous mats; stem angled, long, without rhizoids, 
simple to regularly or irregularly pinnate; branches partly 
short and obtuse, partly long and acuminate, and often curved 
above; upper half of the leaf spreading-squarrose to reflexed- 
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squarrose, sometimes circinate-secund, mostly plicate, scarcely 
decurrcnt, from an ovate or cordate base more or less long- 
acuminate, plane-margined, rather sharply serrate; costa short, 
double, or sometimes none; cells narrowly linear, smooth, or 
the upper angle projecting dorsally as a tooth, the basal wider, 
shorter, more or less incrassate and porose, colored, the alar 
mostly not differentiated ; seta 2-4 cm. long, castaneous ; cap- 
sule horizontal to pendent, from a very short neck thickly oval, 
dorsally gibbous, when dry and empty plicate, but not con- 
stricted below the mouth, annulate; peristome normally 
hypnoid; lid convex, conic-acute. 

A genus of 5 species of forest and meadow in the tem- 
perate and cold regions of the Northern Hemisphere; 4 species 
in North America; 2 species in our region. 

Key to ihe Species. 
a. Cells smooth both sides; stem-leaves not plicate, s(tuarrosc-re- 

curved. 1. R. squarrosus. 

a Cells dorsally spinose; stem-leaves strongly plicate, spreading. 
2, R. IrigHctrlis. 
1. Rhytidiadelphus squarrosus [ Linnaeus] Warnstorf. 
{Hypntim squarrosum LinnKus; Hylocomium squarrosum P-ryo- 

logia Europtea). 

Widely and softly ce>|>itose, bright green, lustrous: stems 
robust, but slender, up to 10 or even 15 cm. long, procumbent 
or more or less ascending to erect at the ends, the branchtets 
rather distant, floxuous. une(|ual, attenuated and more or less 
sub-flagelliform; stem-leaves crowded, about 3 mm. long, 
abruptly squarrose from a cordate-ovate more or less erect- 
sheathing base, not secund. imbricated, the squarrose portion 
long and gradually tapering and channeled, denticulate above, 
the apical leaves somewhat stellatcly spreading, branch-leaves 
smaller but otherwise very similar to stem-leaves; costa short, 
double, faint: median leaf-cells smooth dorsally, about 8-10:1, 
narrowly-linear, the alar gradually rectangular-hexagonal, 
larger, short, opaque to pellucid, numerous, hut not forming 
abruptly differentiated auricles; perichastial leaves squarrose, 
the inner linear-acuminate and apically serrate: seta usually 
3-4 cm. long, flexuous; capsule short, ovoid, dorsally gibbous, 
inclined to horizontal, or even pendent by the curving of the. 
upjier part of the seta; lid convex-conic, rather acute; annutus 
2-seriate; peristome normally hypnoid, segments carinately 
split between the articulations, cilia 3; spores mature in winter 
or early spring. 

In moist or wet meadows and borders of woods in grassy 
places; Azores, Europe, Asia, and, in North America, from the 
Arctic regions to the northern United States. Rare in our 
region, 

Cambria : Lesquereux, at Cresson. (Porter's Flora). 
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2. Rfaytidiadelfdius triquetrus [Linnaeus] W'arnstorf. 
{Hypmtm triquelrum Linnxus; Hyiocomium triqiietriim Bryo- 

iogia Europ;ea). 

(Plate XLIII) 

Robust, stiff, bright to yeilo wish-green, bushy-cespitose : 
stems long, up to 15 or 18 cm., branching unequally and ir- 
regularly, sometimes more or less pinnately, reddish, woody, 
ascending or sometimes erect ; stem-leaves large, 4—5 mm. long, 
stiff, scarious, divaricately or horizontally spreading" both wet 
and dry, widely cordate- to deltoid-triangular, widely rounded- 
auriculate at base, the insertion narrow and deciirrent; leaves 
plicate, denticulate, papillose dorsally, gradually tapering 
above to a sub-acute apex ; branch-leaves narrower and smaller 
towards the ends of the attenuate branches; costa forked, or 
of two parallel divisions reaching about three-fourths the 
length of the leaf; perich;etia! leaves non-costate, the acumina- 
tions squarrose; median leaf-cells linear, about 8-10:1, at the 
angles oblong-hexagonal, pellucid, not usually forming distinct 
auricles, the upper cells dorsally forming spinulose papillae: 
seta 1.5-2.5 cm, long, rather rigid, lustrous, castaneous; capsule 
turgid-oblong, large, castaneous, about 3 mm. long, dorsally 
gibbous, inclined or more nearly horizontal by a cur^e in the 
upper part of the seta, when dry more or less plicate and con- 
stricted below the mouth ; the exothecial ceils rounded-hexa- 
gonal, rather small, incrassate, castaneous; lid conic, acute; 
peristome normally hypnoid, the teeth orange-yellow, strongly 
trabecuiate, dorsally lamellate, the lamellae papillose but non- 
striate. projecting to form a distinct border; the segments 
carinately split, the cilia 2 (or 3) and about as long as the 
segments, stout, the basal membrane reaching about one-half 
the height of the peristome: spores medium-walled, smooth, 
yellowish, .0I8-.025 mm. 

On shaded banks in woods with a moderate amount of 
moisture, or in swamps; Euro]>e, Asia, northern Africa, and, in 
North America from the Arctic regions .south to the northern 
United States, and along the mountains in North Carolina. 
Not uncommon in our leiiion. 

Cambria : T. C. Porter. (Porters Catalogue). 

Elk : McMinn. (Porter's Catalogue). 

McKean : On decaying leaves under hemlocks. 

Marilla Brook. Bradford, June 5, 1895 
(Figured), and September 29,1894; Ben- 
nett Brook, July 15, 1893. D, A, R. 

Washington : Linn and Simonton. (Porter's Catalogue). 
13. RHYTWIUM (Sullivant) Kindberg. 

Dioicous: very robust, in wide, loose, yellowish or brown- 
ish-yellow tufts: when dry stiff and lustrous; stems long, tumid. 
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with hooked tips, prostrate to ascending or erect, with few or 
no rhizoids, simple to regularly pinnate, rarely bushy ; branches 
2-seriate, short and thick, or longer, acuminate and down- 
wardly arcuate; leaves crowded, imbricate, falcate-secund, 
concave, plicate, rugose, scarcely decurrent, oval to oblong- 
o\'ate, narrowed into a long, canaliculate, lance-subnlate, sharp- 
ly-toothed point, the margin more or less revolute; costa 
simple, thin, sometimes reaching to mid-leaf; median leaf-cells 
narrowly vermicular, with dorsally (sometimes a few ventral- 
ly, also) projecting and forward-pointing teeth-like papillx at 
the upper end of the cell, towards the costa at base the ceils 
more lax, rectangular, porose, incrassate, the alar region not 
excavate, the alar cells forming a distinct longitudinal band 
of small, quadrate and polygonal, yellowish, incrassate, numer- 
ous cells; inner perichartial leaves elongate-lanceolate, slender- 
ly acuminate, plicate, serrate, ecostate: seta 2-5 cm. long, 
castaneous, when dry twisted; capsule inclined to horizontal, 
elliptic to sub-cylindric, dorsally gibbous, when dry arcuate 
and constricted below the mouth, brownish; annulus 3-seriate, 
remaining attached to the operculum ; lid convex-conic, shortly 
and obliquely rostrate; peristome normally hypnoid, teeth 
rusty-yellow, segments broadly split, cilia 2, as long as the 
segments ; spores in summer but capsules very rarely produced. 
One species, as follows, on exposed sunny rocks and ledges, 
and in dry, grassy places; Europe, Asia, and from Arctic 
America through Canada to the northern United States. Usual- 
ly in hilly or mountainous regions on calcareous substrata. 
Rare in our region. 

1. Rhytidiimi nigosum [Ehrhart] Kindberg. 

{Hylocoifiiiim rugosum DeNotaris; Hypnum rugosum Ehrhart). 

Stems reaching 8 or 10 cm. or more, the branches tumid 
and sometimes 4-6 mm. in diameter; the leaves 3 mm. long or 
more, sometimes costate above the middle, margins narrowly 
reflexed. 

Huntingdon : T. C. Porter. (Porter's Catalogue). 

14. HYLOCOMWM Bryologia Europsea. 
Dioicous, more or less robust, stiffiy and laxly cespitose 
in green or yellowish and more or less lustrous tufts: stem 
mostly very long and procumbent or ascending, more or less 
arcuate, once to three times pinnate; paraphyllia numerous, 
much-branched; leaves more or less spreading, concave, most- 
ly plicate, oblong to cordate, lon^-acuminate, plane-margined, 
serrate; costa thm, double, sometimes reaching mid-leaf; cells 
linear, mostly smooth, basaliy shorter and laxer, colored, in- 
crassate, porose, alar not differentiated; inner perichjetial 
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leaves with rcflexed-sqitarrose acuminati<ms : seta more or less 
elongate, red ; capsule inclined to horizontal, thickly ovate or 
oblong-oval, somewhat dorsally gibbous, with neck short and 
narrowed into the seta, drying mostly smooth and scarcely con- 
stricted below the mouth, annulate; peristome normally 
hypnoid; lid convex with a conic-acute point or shortly and 
obliquely rostrate. 

A genus of 6 species, mainty mosses of forests in tem- 
perate and cold regions ; 6 species occurring in North America ; 
3 species in our region. 

Key to the Species. 

a. Leaves at base semi-am pie xi can I, with very large and roanded 

auricles. 3. H. brevirostra. 

a. Leaves with broad Insertion bat not with rounded auricles. 
b. 
b. Stem closely 2-3'pinnate; leaves obscurely bi-costate. 

t. H. spUndetu. 
b. Stem irregularly or distantly 1-2 pinnate; costs double and 
reaching to about mid-leaf. 2. H. umbralum. 

1. Hyloccnniam splendens (Hedwig) Bryofc^ia Europaea. 
{Hypnum splendens Hedwig ; Hylocomium proliferum Lindberg) . 
(Plate XLIII) 
Widely cespitose in loose mats, lustrous, yellowish to 
brownish or olive-green: stems long, trailing, red, with green, 
branched paraphyllia, stems sometimes up to 15 or 20 cm. 
long, divided, the fern-like shoot of each ^ear ascending from 
the side of the upper third of the precedmg year's shoot, the 
divisions usually complanately and loosely bi- to tri-pinnate; 
stem-leaves crowded, erect-spreading to loosely imbricate, 
broadly ovate to ovate-oblong, 2-3 mm. long, the insertion 
wide, the upper portion of the leaf abruptly acuminate into a 
slender, transversely undulate and flexuous point, or sometimes 
shorter and obtuse, the leaves basalty plicate, sub-decurrent, 
somewhat concave, recurved at margin below, denticulate and 
dorsally spinulosely papillose above; branch-leaves usually 
acute, smaller and non-plicate, concave, elliptic-oblong; costa 
double and reaching to one-fourth or one-third the length of 
the leaf, but faint; median leaf-celfs linear- flexuous, about 
8-10:1, the lower more or less porose, the basal orange-pellucid, 
tncrassate and larger, but not forming distinct auricular 
groups; perichsetiaT bracts long, the inner erect, narrowly 
acuminate and sheathing: seta about 1.5-2.0 cm. long, red, 
usually stiff, curved, when dry wrinkled and sometimes sinis- 
trorse; capsule oblong-ovate, orange-brown, somewhat turgid, 
usually horizontally inclined, the urn about 2 mm. long ; peris- 
tome hypnoid, the teeth basally confluent, trabeculate, lamel- 
late, dorsally striolate below, papillose above, brownish ; seg- 
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merits about as long, widely carinately gaping, yellowish, the 
three slender, nodose cilia about as long, the basal membrane 
about two-fifths as high as the teeth; lid rostrate; exothecial 
cells brownish, rather thin-walled, rectangular to hexagonal, 
several rows at the rim much smaller; spores smooth, medium- 
walled, .010-.014 mm., mature in spring. 

On stones and logs in rich and moist mountain woods; 
Europe, Asia, northern Africa, and in North America from the 
Arctic regions south to the northern United States. Not un- 
common in our region. 

Blair : T. C. Porter. {Porter's Catalogue), 

Elk : McMinn. (Porter's Catalogue). 

Jefferson : Kate Stoy. 

McKean : On logs and on ground over leaves, Ruth- 

erford Run, April 25, 1893, West Branch 
Swamp, on logs, October 15, 1893, and 
on rich, shaded bank over leaves. Marilla 
Rrook, June 30, 1895. (Figured), all Brad- 
ford. D. A. B. 
Washington : Linn and Simonton. (Porter's Catalogue). 

2, Hylocomium umbratum [Ehrhart] Bryologia Europaea. 

(^Hypntim nmbrahtm Ehrhart). 

(Plate XLIV) 

Slender, not so large and not complanatcly branched as in 
H. splendens. more erect and forming loose, green tufts often 12 
or 15 cm. high, sometimes yellowish, somewhat lustrous : stems 
rigid, pinnately or hi-pinnately branched, the branchlets un- 
equal, often drooping, sometimes distinctly flagelliform, the 
stems reddish, bearing numerous conspicuous and branched 
paraphyllia; stem-leaves quite broadly triangular-ovate, rather 
distant, rather spreading, about 2 mm. long, acute to long- 
acuminate, decurrent. strongly plicate, undulately strongly 
dentate all around, the teeth sometimes recurved, no papillae 
on back of leaf; branch-leaves more ovate and smaller; costa 
double and strong, reaching to about mid-leaf; median leaf- 
cells about 8-10:1, linear, not forming distinct auricles, the ex- 
treme basal castaneous-incrassate, rounded; perichsetial leaves 
broad, apically spreading: seta slender, 3-4 cm. long, flexuous; 
capsule short, about 2:1, turgid-ovate, more or less horizontally 
inclined, somewhat plicate and constricted below the mouth 
when dry and empty; peristome normally hypnoid, segments 
carinately split, the cilia usually 2, about as long as segments-; 
annulus none; lid conic, shortly apiculate; spores mature in 
early spring. 

Over rocks, logs, and woods-humus, in mountain woods; 
Europe, Asia, and, in North America, from Newfoundland to 
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Alaska south to the northern United States, and southwards 

in the mountains. Rare in our region. 

McKean : In deep, densely shaded ravines, altitude 

1700 feet, along Manila Brook, one-half 
mile above Bradford, April 21, 1897. 
D. A. B. (Figured). 

3. Hylocomiura brevirostre [Ehrhart] Bryologia Europxa. 

{Hypnum brexnroslre Ehrhart; H. interruplum Bridel). 
(Plate XLIV) 

Robust, rigid, forming large, swollen tufts of a dark but 
glossy yellow-green: stems much-divided, up to 12-15 cm. 
long, erect to arched-procumbent, irregularly pinnately 
branched, the branches unequal, attenuate, not complanately 
arranged, but bushy, paraphylUa rather small, branched, stems 
reddiiih-brown; stem-leaves somewhat crowded, spreading to 
squarrose, about 2-4 mm. long, cordate-ovate to triangular- 
ovate, abruptly narrowed to a rather long channeled acumen, 
the base notably with large rounded, sub-clasping, and some- 
what decurrent auricles, the margins finely and regularly 
denticulate, the leaves when dry much plicate: branch-leaves 
smaller, narrower, more ovate, less squarrose; perichjetial 
leaves sheathing at base, subulate-acuminate, squarrose, apical- 
ly serrate; costa of stem- and branch-leaves double and reach- 
ing to about one-third the length of the leaf: seta flexuous, 
about 2 cm. long, dextrorse and arcuate above, castaneous; 
capsule turgidly ovate-oblong, horizontally inclined, the urn 
about 2 mm. long, castaneous, arcuate and constricted below 
the mouth when dry; lid conic-acuminate, about 1 mm. long; 
annulns usually 2-seriate, rather wide; peristome hypnoid, 
teeth orange-yellow, dorsally lamellate, cross-striolate below, 
papillose above, moderately trabeculate, confluent and inserted 
at base: segments slender, about as long as teeth, yellowish, 
carinately gaping, finely spinose-papillose above, the basal 
membrane about two-fifths as high; cilia usually 2, short, no- 
dose-appendiculate ; exothecial ceils laterally strongly castane- 
ous-incrassate, rounded-hexagonal to rounded-rectangular; 
spores about .021-.024 mm., oblong to round, castaneous, 
moderately incrassate, somewhat papillose, mature in early 
spring. 

In deep, shaded ravines and in swamps on locks and at 
the bases of trees, usually confined to mountainous regions; 
Europe, Asia, northern Africa, and, in North America, from 
Nova Scotia to Ontario and south in the mountains to North 
Carolina. Rather common in our region, 

Blair : T. C. Porter. (Porter's Catalogue). 

Cambria : T. P. James. (Porter's Catalogue). 
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Clinton : Between Renovo ind Haneyville, July 15, 

1908. O. E. J. 

Elk : McMinn. (Porter's Catalogue). 

McKean : In thin mats on perpendicular face of 

sandstone rocks at head of Rutherford 
Run, altitude 1800-2000 feet, April 25, 
1895, and on densely shaded rocks along 
Manila Brook, one-haH mile above reser- 
voir, Bradford. D. A. B. The latter is- 
sued as Grout's No. 4%, Xorth American 
Musci Pleurocarpi. (Figured). 

Washington : Linn and Simonton, ( Porter's Catalogue). 

IS. HYPNbM Linnaeus. Hedwig. 

Dioicous : robust, stiff, deeply and loosely cespitose, dark 
to pale green or almost straw-cofored, more or less lustrous: 
from a decumbent base ascending to erect, with straight 
pointed ends and rather regularly pinnate; branches mostly 
spreading and 2-seriate, usually slenderly attenuate, sometimes 
thick and obtuse; no paraphyllia; leaves crowded, imbricately 
appressed, f^poon-shaped, more or less distinctly plicate, scarce- 
ly decurrent, broadly ovate to ovate-oblong, apex blunt, the 
margin often narrowly revolute below and broadly involute 
upwards, at the very apex only weakly crenulate or serrulate; 
costa indistinct, or very thin, short and double; median leaf- 
cells narrowly prosencbymatous, smooth, the basal shorter, 
laxer, porose, incrassate, yellowsih to orange-red, the alar 
abruptly enlarged, quadrate to shortly rectangular, or several- 
angled, incrassate, colored, the alae more or less excavate ; peri- 
chxtial leaves sheathing, lance-oblong, rather abruptly acumi- 
nate, indistinctly costate; seta 2-4 cm. long, sinistrorse, tortu- 
ous, yellowish-red to red; capsule cemuous, 2-2.5 mm. long, 
usually horizontal, symmetric, or dorsally somewhat gibbous, 
drying arcuate, slightly constricted below the mouth, brownish, 
smooth; annulus none; lid high-convex, acute or conic-obtuse. 

The genus as here restricted contains only the following 
species : 

!. Hypnum schreberi Willdenow, Schwaegrichen. 

{//. parietinum Linnxus; H. muliciim Swartz; Slereodon schre- 
beri Mrtten; Hylocomium parietinum Lindberg). 

(Plate XLIV) 
Usually bright yellowish-green: stems up to 12 or 15 cm. 
long, bright red; stem-leaves 1.5-2.5 mm. long; median leaf- 
cells about 10-15:1, the apical shorter: capsules produced 
rather infrequently ; exothectal cells transversely oblong-hexa- 
gonal, laterally strongly castaneous-incrassate ; peristome- 
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teeth slender, strongly trabectilate, dorsally lam(!1late, faintly 
transversely papillose-striolate, margined, ydtowish, confluent 
below; segments broad, nearly as long as the teeth, widely 
carinatety gaping, yellowish and papillose : cilia sub-appendicu- 
late, abont as long as the segments, usually single ; the basal 
membrane about two-fifths as high as teeth ; spores about .014— 
,018 mm,, smooth, moderately incrassate, castaneous. 

Mainly over humii^. etc., in moist, shaded woods, but oc- 
curring in moist pastures, dry open woods, and bogs as well; 
Europe. Asia, and from Arctic America to the northern United 
States, N'ot uncommon in the northern and central parts of 
Pennsylvania. 

Elk : McMinn. (Porters Catalogue). 

Huntingdon : T. C. Porter, (Porter's Catalogue). 
McKean : Rutherford Rocks, on perpendicular face 

of moist sandstone in wide mats, attitude 
of 2000 feet, April 25, 1893; on decaying 
log. West Branch Swamp, April 5, 1895, 
and Bradley Run (Figured), all near 
Bradford. D. A. B. 
Somerset : Allegheny Mountains, August 17, 1875, 

B. H. Patterson. 
Cameron : On ground in pine grove, Hunt's Run, 

April 29, 1893, D. A. B. 

16. PTIUUM (Sullivant) DeNotaris. 

Dioicous : robust, stiff, laxly cespitose, plume-like, yellow- 
ish-green, in shade bright green, lustrous ; stem 5-20 cm. long, 
ascending to erect, simple or 2-3-divided, regularly and dense- 
ly complanately pinnate with dense complanate branches ; 
branches horizontally spreading, circtnate at the apex, of near- 
ly equal length below, rapidly becoming shorter at the apex; 
leaves crowded, circinate to almost coiled, deeply pluri-plicate, 
long-lance-subulate from a broadly ovate and scarcely decur- 
rent base, plane-margined, finely serrulate above the middle; 
costa none, or double and short ; median leaf-cells very nar- 
rowly linear, vermicular-proseachymatous, smooth, the basal 
shorter, wider often and porose, a few alar indistinctly differ- 
entiated, quadrate to shortly rectangular: seta 3-5 cm. long, 
tortuous, red, drying dextrorse above; capsule cernuous to 
horizontal, arcuate, about 2 mm, long, castaneous, cylindric, 
smooth; annulus narrow, 2-seriate; lid dome-like, shortly 
apiculate. 

The genus contains only 1 species, as follows ; 
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I. Ptilium crista-castrensis [Linnaeus] DeNotaris. 
(Hypnum crista-castrenxis Linnaeus; Stereodon crista-castreitsis 

Mitten). 

(Plate XLV) 

An easily recognized, rigid, robust, plume-like, bright yel- 
lowish-green species : stem-leaves about 2-3 mm. long ; median 
leaf-cells about 10-20:1 ; branch-leaves not usually reaching 
2 mm. in length; exothecial. cells strongly castaneous-incras- 
sate, small and rounded in several series at the rim, below be- 
coming oblong-rectangular; peristome-teeth castaneous, large, 
strongly trabeculate, lamellate, crosswise faintly and finely 
dorsally papillose-striolate, confluent below; segments as long 
as teeth, yellowish, papillose; the basal membrane about one- 
half as high ; cilia 2-4, slender, hyaline, about as long as the 
segments, nodose-appendiculate ; spores smoothish, castane- 
ous, medium-walled, about .010-.014 mm., usually mature in 
early autumn. 

On woods-humus, rotten logs, and moist earth, in woods, 
usually in mountainous regions ; Europe, Asia, and from Arctic 
America south to the northern United States and southwards 
in the mountains to North Carolina, Not uncommon in the 
more mountainous portions of our region, 

Cambria : Cresson. T. C. Porter, (Porter's Cata- 

logue). 

Blair : A. P. Garber. (Porter's Catalogue). 

Clinton : Deep mountain woods above Renovo, 

July, 1908, O. E. J. 

Elk : McMinn. (Porter's Catalogue), 

Fayette : I'orming a thick mat on rock in deep 

wooded ravine four miles south of Ohio 
Pyle, September, 1-3, 1906. O, E, J, 
and G. K. J. 

McKean : D, A. Burnett. (Porter's Catalogue). 

Somerset : Allegheny Mountains, August 17, 187/1, 

D. H, Patterson, (Figured). 

Washington : Linn and Simonton. (Porter's Catalogue). 
17. STEREODON Bridel, Mitten. 

Mainly dioicous: robust to quite slender, green to yel- 
lowish-green or golden-brown, lustrous: stems elongate, de- 
cumbent or ascending, rarely erect, mostly non-stoloniferous, 
simple or divided, irregularly or rarely regularly pinnate, the 
shoots mostly with hooked or circinate ends ; leaves 2-seriate, 
falcate-secund, non-decurrent or but slightly so, rather concave, 
ovate- to cordate-lanceolate, acuminate to more or less subu- 
late-acuminate ; costa short and double or none; leaf-cells nar- 
rowly prosenchymatous, smooth on both sides, the basal most- 
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ly incrassate and porose, parenchymatous in the mostly some- 
what excavate angles; inner perichaetial leaves plicate, lance- 
subulate: seta long, drying twisted; capsule cernuous to hori- 
zontal, rarely erect, oblong to cylindric, arcuate or rarely 
straight, mostly smooth and annulate; lid convex-conic, um- 
bonate to apiculate or sometimes short-rostrate. 

A genus of about 115 species, mainly confined to the tem- 
perate regions; at least 40 species occur in North America; 
about 11 species in our region. 

Key to the Species. 
a. Leaves not falcate nor sectind. b. 

a. Leaves falcate or secund. c. 

b. Leaves entire. 8. S. haUanianus. 

h. Leaves distinctly serrulate, at least towards the apex. 

(5. nemorous (Koch) 
Lindberg). 
c. Leaves usually distinctly entire. d. 

c. Leaves serrulate, at least towards the apex, 

d. Distinctly regularly pinnate. 6. S. arcuatus. 

d. Not distinctly regularly pinnate, e. 

e. Perichxiial leaves phcate; alar leaf-cells strongly inflated. 
7. S. praletuit. 
e. Perichxtial leaves not plicate; atar leaf-cells not strongly inflated. 
4. 5'. eupresstformis. 
f. With alar cells strongly inflated. i. 

f. With alar cells not strongly inflated. g. 
g. Steins not regularly pinnate; leaves usually entire. 

4. S. cupretsiformis. 
g. Stems regularly pinnate; leaves serrulate, at least above. 
h. 
h. Alar leaf-cells not Inflated: capsule strongly arcuate. 
1, S. rtptilU. 
h. A few alar leaf-cells somewhat inflated: capsule more or less 
symmetric. 3. S. imponens. 

i. More or less re^larly and evenly pinnate, k. 
i. Not regularly pinnate. j 

j. Lid altogether about as long as the urn. 

9. S. reeumans. 
j. Lid altogether about one-half as long as the urn. 

10. S. deticatithis. 

k. Slender and sparsely branched: lid altogether about one-half as 
long as the urn; cilia rudimentary or none. 

11. i'. tenuirostris. 

k. More robust and more abundantly branching: lid relatively short; 
cilia well developed. 1. 

1. Capsule when dry and empty smooth to sub-coslate; spores 

about .0IS-.018 mm. 2. S. ferlilis. 

I. Capsule when dry and empty strongly plicate; spores about 
.019-.023 mm. 5. S. curvifolius. 

!. Stereodon reptUis (Richard) Mitten. 
{Hypnum reptUis Richard). 
{Plate XLV) 
Small, dark or yellowish-green, lustrous, widely and loose- 
ly cespitose: stems more or less regularly pinnate but not 
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closely interwoven; stem-leaves crowded, lance-acuminate from 
an ovate-oblong base, about 1x0-4-0.5 mm., falcate-secund, 
.slightly decurrent, serrate above, serrulate below, the margins 
usually revolute i median leaf-cells linear-rliomboidal to linear- 
flexuous, about 8-12:1, shorter and more or less colored to- 
wards the base, the alar cells quadrate, much incrassate, sub- 
opaque; branch-leaves similar but proportionally much nar- 
rower; paraphyllia small and few; costa double, short, yel- 
lowish, or none ; inner perichxttal leaves long-acuminate, usual- 
ly faintly bi-costate, apically serrate, strongly plicate: seta cas- 
taneous, lustrous, about 1.5 cm. long, when dry dextrorse 
above ; capsules about 2.5 mm. long, cylindric, yellowish, most- 
ly abruptly arcuate just below the mouth so that the hd often 
points at right angles to the direction assumed by the base of 
the capsule, when dry the urn more or less wrinkled and nar- 
rowed below the mouth ; lid yellow, rather large, high-convex, 
narrowly obliquely rostrate ; peristome hypnoid. the teeth 
subulate-acuminate, orange-yellow and dorsally cross-striolate 
at base, hyaline and papillose above ; segments about as long 
as teeth, carinately cleft between the articulations; cilia usual- 
ly 2, articulate, slightly shorter than the segments; annulus 
large, compound; spores rather strongly incraiisate, yellow- 
ish-brown, papillose, about .014— .01? mm., mature in mid- 



On bases of trees, roots, logs, etc., in woods, especially in 
spruce woods and mainly confined to hilly or mountainous 
regions; Europe, Asia, and from Canada south in the moun- 
-t^ins to North Carolina and in the West to Utah. Rare in our 
region. 

McKean : Gates' Hollow, March 10, 1894, and July 

25, 1895, Marilla Brook, July 5, 1896, 

Latshaw, August 25, 1895, and Bennett. 

August 8, 1897. (Figured). All near 

Bradford. D. A. B. 

2. Steceodon fertilis (Sendtner) Lindberg. 
{Hypnum ferlile Sendtner). 
(Platp XLV) 
Yellowish-green, lustrous, usually darker below, densely 
interwoven: stems prostrate or ascending, from 3-10 cm. long, 
scarcely branching, castaneous, densely and rather regularly, 
complanately and somewhat plumosely pinnate with short 
branchlets; stem-leaves I.S-2.0 mm. long, concave, falcate- 
secund, scarcely complanate, from an oblong-ovate base slen- 
derly acuminate, the base sub-decurrent. sub-auriculate, some- 
what excavate, the margin plane, entire below, serrulate above ; 
costa usually bi-furcate or double, rarely none ; branch-leaves 
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similar to stem-leaves but smaller and narrower, strongly 
falcate to cjrcinate-secund ; inner perichaetial leaves lance- 
acuminate, plicate, faintly bi-costate, serrulate above; median 
leaf-cells linear-vermicular, about 1 :15-20, rather incrassate, 
sub-acute, median basal cells strongly incrassate, castaneous- 
pellucid, porose, the alar portion vvitli several oblong inflated 
hyaline cells, above which is a patch of about 9-15 smaller, in- 
crassate, quadrate to oblong-hexagonal cells often more or less 
castaneous-pellucid : seta 1,5-2.0 cm. long, dextrorse, castane- 
ous, lustrous; capsule about 1.8 mm. long, oblong, inclined to 
horizontal, arcuate, bright castaneous with a darker and 
lustrous rim, when dry narrowed below the mouth and sub- 
costate or smooth; lid short, conic-acute; peristome-teeth 
lance-subulate, brownish-pellucid, more or less narrowly hya- 
hne-margined, dorsally cross-striolate below, the divisural line 
and the lamella: fairly distinct, above hyaline and papillose, the 
trabecuhe numerous and strong; segments pale, about as long 
as the teeth, carinately split between the articulations, the 
basal membrane about two-fifths as high, the cilia usually 2, 
hyaline, nodose, somewhat shorter than the segments; exothe- 
cial cells rather thin-walled, quadrate-hexagonal to oblong- 
hexagonal, at the mouth smaller and deeply castaneous; 
spores medium-walled, somewhat brownish, smooth or very 
nearly so, about .015-.018 mm., mature in late summer. 

On decaying logs in moist and cool places, usually in hilly 
or mountainous regions; Europe, Asia, and, in North America, 
from New Brunswick to British Columbia and southwards to 
the northern United States. Rare in oiir region, and probably 
only to be found in the northern portion. 

McKean : Leer's Run on decaying log, August 5, 

1895 (Figured), Langmade Hollow, Au- 
gust 11, 1895. Gates' Hollow, October 27, 
1895. and Bennett Brook, August 8, 1897. 
D. A. B. 

3. Stereodon imponens (Hedwig) l-indberg. 
(Hypnum imponens Hedwig; H. citpressiformc Hooker). 

(Plate XLV) 
Robust in Hat, tliin, widely interwoven tufts of a yellow- 
green color: stems rigid, reddish-brown, with numerous 
paraphyllia, closely, rather regularly and more or less com- 
planately pinnate, prostrate or sub-erect, sometimes reaching 
more than 10 cm. in length ; stem-leaves usually somewhat 
complanate-secund, from a triangular-oblong base gradually 
long-acuminate, the base not excavate, scarcely decurrent, the 
acumen strongly falcate-secund, the whole leaf about 2X0.5-0,7 
mm., serrulate above, the margin often narrowly recurved 
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below; branch-leaves narrower, otherwise similar to the stem- 
leaves, about as long ; costa short and double or none ; median 
leaf-cells linear-vermicular, about 10-15:1, the basal broader 
and more or less orange-pellucid, the alar cells sub-quadrate, a 
few somewhat inflated at the extreme angles, forming a small 
but quite distinct auricular patch of an orange-brown color, 
all cells rather incrassate; perichsetial leaves plicate, ecostate, 
spi nose-serrulate above: seta about 3 cm. long, castaneous, 
sinistrorse when dry; capsule cylindric, nearly erect, slightly 
curved, about 3—4 mm. long, castaneous, about 4—6:1 ; lid con- 
vex at base with an oblic|ue long-acuminate point; peristome 
normally hypnoid, the teeth strongly trabeculate, the trabecule 
often dividing, the lamella? and divisural distinct, cross-strio- 
late below; the segments about as long, slightly carinately 
split, the basal membrane reaching about two-fifths as high, 
the cilia articulate and usually single; annulus compound, ad- 
herent; exothecial cells yellowish-pellucid, laterally quite in- 
crassate, oblong-quadrate to long-rectangular; spores yellow- 
ish, medium-walled, minutely roughened, about .013-.015 mm., 
mature in late autumn or early winter. 

On earth, stones, roots, logs, etc., with us mainly on 
humus or rotten wood, in moist woods; Europe, Asia, and 
from Canada southwards to California and Georgia. Very 
common in our region, 

Allegheny : Eighteen pockets determined, various lo- 
calities, collectors, and dates. Figured 
from specimen from Wildwood Road 
Hollow, November 19, 1908. O. E. J. 
Armstrong : Kittanning, September 24, 1904. O. E. J. 
Cambria : Cresson, T, C. Porter. (Porter's Cata- 

logue). 
Crawford : Linesville, May 10-!1, 1906, and June U- 

12, 1907, O. E. J. 
Elk : McMinn. (Porter's Catalogue). 

Erie : Presque Isle, May 8-9, 1906. O. E. J. 

Fayette : Twenty-six pockets determined, various 

dates and collectors, mainly Ohio Pyle 
and Cheat Haven. 
McKean : Quintuple Ridge, November 13, 1896. 

D. A. B. 
Somerset : Keystone, October 9, 1904. O. E. J. 

Washington : North Branch, Maple Creek, above Char- 
leroi, April 24, 1908. O. E. ].; Linn and 
Simonton, (Porter's Catalogue). 
Westmoreland; Near Apollo, 1902, Miss K. R. Holmes; 
Mcllon's estate. Laurel Hill Mts., near 
New Florence. O. E. J, September 8-11, 
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1907; "Shades," near Blackburn, March 
25, 1910. O. E. J. and G. K. J. 

4. Stereodon cupressiformis [Lintiieus] Lindberg. 
(Hypttum cupressiformis Linnaus; H. compressum Schultz). 

Widely cespitose in flat, soft tufts, usually yellowish or 
brownish-green : stems up to 10 cm. long, greenish, procum- 
bent, irregularly pinnate, the branches spreading or ascending, 
usually cur\'ed ; leaves closely imbricate, concave at the base, 
slightly decurrent, lalcate-secund, lustrous, oblong- to ovate- 
lanceolate, narrowed rather abruptly to a long acuminatiou, 
plane-margined, typically entire, sometimes denticulate to- 
wards the apex : costa none or very short and double ; median 
leaf-cells about 10-15:1, linear-vermicular, rather obtuse, the 
angular sub-quadrate, numerous, rather opaque, a few at the 
extreme angles larger, scarcely inflated, orange-pellucid, or 
hyaline, rather incrassate, the auricles not well-defined ; peri- 
chxtial leaves denticulate, not plicate: seta red, about 3-4 cm. 
long; capsule sub-erect, curved, sub-cylindric or oblong, cast- 
taneous, somewhat constricted below the mouth when dry; 
lid convex at base, with an acuminate apex; peristome normal- 
ly hypnoid ; cilia usually one or two ; spores mature in late 
autumn or early winter. 

On rocks, roots, and bases of trees, in moist woods or 
ravines; practically cosmopolitan, — in North America occur- 
ring from the Arctic regions to the Gulf States. Rare in our 
region. 

Cambria : T. P. James. (Porter's Catalogue). 

McKean : Three pockets so-labeled in the Carnegie 

Museum Herbarium are apparently typical 
i". fertilis and the Porter Catalogue record is 
probably founded upon some of the same 
Burnett collections. 

4<i. Stereodon cupressiformis variety filifonnis (Bridel) New 
Combination. 
(Hypnuiii cupressiforme var. fitiforiue Bridel), 
(Plate XLVI) 
More slender, distantly pinnate, the branches long, very 
slender and almost filiform; leaves very small, falcate-secund, 
more or less regularly and neatly imbricated in two rows, 
}fabitat and range as for the species. Rare in our region. 
McKean : Rutherford Rocks, on moist and densely 

shaded fragments of sandstone at base 
of cliff. May 5, 1895, and Hawkin's Hol- 
low, August 2, 1895. D. A. B. (Figured), 
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5. Stereodon curvifolius (Hedwig) Mitten. 

{Hypnum cun-ifoliiiiu Hedwig). 

(Plate XLVI) 

Robust, lustrous, yellowish-green in iai^e flat mats: stems 
prostrate, rather regularly pinnately branched, the branch- 
lets short and unequal, the whole plant complanately secund ; 
leaves crowded, imbricate in two rows, falcate-secund, thus 
giving to the plants a plaited appearance from the dorsal view- 
point; stem-leaves about 0.7-0.8Xl-^l-8 mm., oblong-ovate 
to elongate and triangular-ovate, short-acuminate, plane-mar- 
gined, crenulate-serrnlate about to the middle, and at the 
angles, concave, at the base abruptly narrowed and cordate or 
sub-cordate, somewhat decurrent; costa none or double and 
faint; branch-leaves similar but proportionally shorter and 
narrower, about 0.4-0.5x1-1-5 mm.; median leaf-cells about 
.005-.007X-035-.050 mm., linear-vermicular, basal median cells 
incrassate, porose. more or less vermicular to linear-oblong, a 
few of the alar cells sub-quadrate, yellowish or brownish and 
incrassate, about .020-.025 mm. in diameter, the decurrent cells 
enlarged, thin-walled, and hyaline; perichxtiat leaves erect, 
whitish, numerous, the inner sheathing, plicate, reaching 4—5 
mm. long: seta about 2.5 cm. long, dextrorse above, sinis- 
trorse below, castaneous. sub-lustrous; capsule about 2.5 mm. 
long, pale castaneous, constricted below the mouth when dry 
and empty and then also strongly plicate, the urn oblong, 
arcuate, cernuous; lid conic, apiculate; peristome normally 
hypnoid, teeth yellowish pellucid, slender, strongly trabecuiate. 
the lamellae and divisural distinct, the apical portion of the 
teeth hyaline and papillose, the lower dorsal surface cross- 
striolate: segments about as long as the teeth, slender, slight- 
ly carinately cleft, pale yellowish -pellucid, cilia two or three, 
about as long as segments, articulate, hyaline, papillose; 
annulus 3-seriate, revoluble; spores yellowish, medium-walled, 
granulose, about .019-.023 mm., mature in early spring. 

On rocks' or more usually on decaying logs in moist woods : 
Asia, and from Arctic America south to Florida and Colorado. 
Common in our region. 

Armstrong ; Kittanning, on rotten log, August 16, 
1905. O. E. J. 

Heaver ; Beaver Falls, May 11, 1907. O. E. J. 

Cambria : Ebensberg. T. P. James. (Porter's Cata- 

logue). 

Crawford ; Einesville, Pymatuning Swamp, June II- 

12, 1907, May 12, ic«8 (Figured), and 
August 3. 1909. O. E. J. 

Erie : Presqwe Isle, June 8-9, 1906. O. E. J. 
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McKean : Bennett Brook, May 3, 1893, Langmade 

Hollow, May 5, 1894, Marilla Bro<rfc, 
Bradford, June 30, 1895. D. A. B. 

Fayette ; Ten different collections from Ohio Pyle, 

O. E. J., G. K. J. and J. A. S. 

Mercer : Half-Moon Swamp, June 12, 1906, 

O. E. J. 

Somerset : Ursina, May 12, 1905. O. E. J. 

Washington : Three miles southwest of Library, April 
29, 1906. O. £. J. 

Westmoreland: "Shades," near Blackburn, June 13, 1908, 
" " '.; and same locality March 25, 
. E. J. and G. K. J. 
6. Stereodon arcuatus (Lindberg) Lindberg. 
(Hypnum arcuatum Lindberg ; H. liudbergH Mitten ; H. paiientiae 

Lindberg). 

(Plate XLVI) 

Robust, widely cespitose in yellowish-green mats, usual- 
ly more or less regularly pinnate, lustrous at least on the 
younger parts: stems prostrate, usually sparsely branched; 
stem-leaves about 1.6-2.2 mm. long, complanately falcate- 
secund, lustrous, ovate-oblong, decurrent, the margins plane 
and entire or sub-denticulate at the apex, the leaves rather 
shortly and broadly acuminate, the tip nat and widely acute to 
.'omewhat obtuse, the decurrent auricles are made up of large, 
oblong, inflated, thin-walled, and hyaline cells bordered above 
by about two series of smaller, quadrate, usually brownish- 
pellucid, thicker-walled cells, these latter grading quickly into 
linear-vermicular median cells about 12-20:1, the apical cells 
oblong- rectangular or obliquely more or less rhomboidal ; costa 
very short and double or none; branch-leaves similar; peri- 
cluetial leaves sheathing, the inner lanceolate to lance-linear, 
up to 6 or 7 mm, long, plicate, entire, acuminate; seta about 
2.5-3 cm, long, dextrorse, lustrous, castaneous; capsule about 
2-2.5 mm, long, about 4—5:1, oblong-cylindric, erect at base 
but arcuate so that the lid usually points more or less hori- 
zontally, when dry plicate but scarcely narrowed, below the 
mouth; annulus large, revoluble; lid conic, apiculate, scarcely 
longer than wide; peristome hypnoid, the teeth lance-linear, 
dorsally cross-striolate, yellowish-pellucid below, hyaline and 
papillose above, the divisnral and dorsal lamellae prominent^ 
the trabecule strong and numerous; segments rising from a 
basal membrane about two-lifths the height of the teeth, the 
segments about as long as teeth, narrow, somewhat carinately 
split ; cilia 1-3, shorter, nodose, hyaline-papillose, often joined 
together above; spores smoothish, yellowish, moderately in- 
crassate, about ,014-,018 mm,, mature in spring. 
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On the ground in woods and wet, grassy places in swamps, 
around springs, etc. ; Europe, Asia, and from Arctic America 
to the northern United States and south in the east to Florida. 
Fairly common in our region. 

Allegheny : Along Brush Creek, near Douthett, April 

26, 1908. O. E. J. 
Armstrong : Kittanning, May 28, 1907. O. E. J. (Fig- 
ured). 
Lawrence ; Springy places along roadside, East 

Brook, August 30, 1906. O. E. J. 
McKean : Bolivar, June 7, 1898. D. A. B. 

Washington : AVet clay bank, Bellevernon, May 21, 1907. 
O. E. J. 

7. Stereodon pratensis (Koch) Warnstorf. 
{Hypnum pratensc Koch; isoptcrygium praletise Lindberg). 

Softly and fiatly cespitose. bright green, complanately 
flattened: stems prcstrate to sub-erect, non-radiculose, irrep;- 
ularly sub-pinnate, branchlets rather sparse; leaves ?til>- 
secund on the larger branches and on the stems, plane to some- 
what concave, entire; costa double and very faint and short: 
median leaf-cells narrowly rhomboid-vermicular, at the angles 
large and inflated, usually colored, the alar enlarged, fewer. 
less enlarged and less differentiated than in 5. patenfiae; peri- 
chxtial leaves plicate, the inner long-lanceolate and shortly 
acuminate: pedicel long, twisted in two directions; capsule 
non-plicate, oblong to turgid-ovate, cermious, arcuate when 
dry; lid convex-conic; annulus 3-seriate; peristome normally 
hypnoid. the cilia 3, about as long as the segments; spores 
mature in spring. The capsules are rarely produced. 

In open swamps and marshy meadows; Europe, Asia, and 
from Arctic America to Florida. Only once reported for our 
region. 

Cambria : Wiltmore. T. P. James. (Porter's Cata- 

logue), 

8. Stereodon haldanianus (Greville) Lindberg. 

{Hypnitm haldaniamim Greville; Helerophyllon baldaiii Kind- 

Ijerg; Hypnum pulchrwn Hooker). 
(Plate XLVI) 

Widely and loosely cespitose. dark to brownish-green : stem.i 
long, creeping, irregularly pinnate, the branchlets unequal and 
disposed much as in some of the Brachytheciae ; leaves loosely 
and more or less evenly imbricate to loosely spreading; stem- 
leaves usually slightly decurrent, about 0.7-1,5 mm. long, ob- 
long-ovate to somewhat lanceolate, rapidly narrowed to a 
."hort and acute apex, entire, plane-margined, concave; branch- 



jyGoo^^lc 



Ol-' WESTERN PENNSYLVANIA 



313 



leaves lanc«-ovate to lanceolate, about 0.5-1.5 mm. long, short- 
acuminate, otherwise similar to the stem-leaves; median leaf- 
cells linear-flex nose, about 12-20:1, prosenchymatous, the aiar 
inflated, rather incrassate. large, forming a quite distinct 
auricle, bordered above by a few considerably smaller and 
chlorophyllose cells; costa rudimentary or none, or double and 
short ; perich^tial leaves spreading, abruptly filiform-acumi- 
nate, the inner non-plicate; paraphyllia large and numerous: 
seta about 2.5 cm. long, lustrous, castaneous. when dry sinis- 
trorse; capsule long-cylindric, dull-castaneous, curved, sub- 
erect to more or less inclined, about 4-6:1, urn about 2.5-3 
mm. long, the lid conic and obliquely short-rostrate; peris- 
tome-teeth confluent at base, transversely strioiate and yel- 
lowish below, strongly trabeculate, the divisural and the dorsal 
lamellx usually faint; segments slightly carinately cleft, be- 
low more or less faintly transversely striolate-papillose, above 
papillose, about as long as the teeth; cilia usually single and 
shorter, sometimes two and rudimentary, or sometimes none, 
articulate: spores granulose, yellowish-brown, somewhat in- 
crassate, about .015-.016 mm., mature in late fall or winter. 

On earth, humus, rocks, rotten logs, etc.. in woods; Eu- 
rope, Asia, and, in North America, from N'ova Scotia to Mon- 
tana and southwards to the Gulf States. \'^ery common in our 
region. 

: Thirteen pockets determined from various 
ravines and hollows in tlie county. Fig- 
ured from specimens from Wild wood 
Road Hollow, November 19, 1908. O. E. 
J. and G. K. J. 

: Kittanning. D. R. Piimstine. 1904. 

: Swampy woods near Crider's Corners, 
April 26. and December 29. 1908. O. E. J. 

: Ebensburg. T.P.James. {Porter's Cata- 
logue). 

: Pvmatiming .Swamp, Linesville, May 18, 
1905. O. E. J.; Hartstown, May 29-31, 
1909. O. E. J. and G. K. J. 

: McMinn. (Porter's Catalogue). 

: Ohio Pyle. September 1-3, 1907. O. E. J. 
and G. K. J. 

: Four localities near Bradford. m)4-\^6. 
D. A. B. 
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9. Stereodon recurvans [Richard] Brotherus. 

{Hypmtm recurvans Schwaegrichcn ; SematophyUum recuri'ans 
E. G. Britton ; Leskea recurvans Richard ; Rhaphidostegium 
recunvHs Jaeger). 

(Plate XLVII) 

Very glossy, widely cespitose in flat tufts, usually yellow- 
ish-green: stems prostrate, reddish, irregularly branching; 
leaves about 1.2-1,5 mm. long, strongly complanately falcate- 
secund, close, imbricate at base, soft, thin, more or less con- 
cave, lance-ovate, slenderly long-acuminate, non-decurrent, 
more or less sharply serrate at the apex, the mai^n often nar- 
rowly recurved below; costa obsolete, or very short and 
double; perichaetial leaves gradually long-acuminate, serrate 
at apex; median leaf-cells tinear-flexuosc, the basal yellowish 
or brownish, shorter, wider, the alar consisting of a group of 
4 to 8 hyaline or colored, much inflated and enlarged cells 
forming a group bordered above by a few sub-quadrate and 
smaller cells: seta about 1.5-2 cm. long, lustrous, castaneous, 
somewhat sinistrorse; capsule oblong-oval, slightly curved, 
obliquely inclined to almost horizontal, the urn about 3-4:1, 
about 1.5-2 mm. long, light castaneous, the tapering base 
darker, the urn when old strongly arcuate; annulus present; 
lid conic and together with the slender beak about one-half 
the length of the urn; peristome hypnoid, the teeth large, 
strongly trabeculate, the divisural faint, the thin dorsal lamelUe 
transversely papillose-striolate ; segments about as long as 
teeth but usually not splitting, the basal membrane about two- 
tifths as long, the cilia usually one, sometimes two, slightly ap- 
pendiculate, somewhat shorter than the segments ; spores 
.016-.018 mm., medium-walled, granulose, brownish, mature in 
late fall, the capsules often remaining in good condition until 
early spring: dioicous. 

On soil, humus, bases of trees, logs, etc., in moist woods, 
mainly in mountainous or hilly regions; from Newfoundland 
to Manitoba and south to North Carolina and Missouri, also 
in Mexico. Very common in our region. 

Allegheny : Near Pittsburgh, August, 1905. O, E. J 

Armstrong : Kittanning. September 24, 1904. O, E. J. 

Butler : Winfield Junction, May 26, 1906, O. E. J. 

Crawford : I.inesville, May 13, 1905, and June 11-12, 

1907. O. E. J.; Hartstown, May 29-31, 
1909. O. E. J. and G. K. J. 

Elk ; McMinn, (Porter's Catalogue). 

Fayette : Ohio Pyle, September 10, 1905, and four 

miles south of Ohio Pyle, September 1-3, 
1906. O. E. J, and G, K. J.; (Figured); 
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Ohio Pyle, July 4. 1908. and May 30-31, 
1908. O.E.J. (Figured as to old capsule 
and peristome.) 
McKean : Bennett Brook, September 10, 1894, Gates' 

Hollow, October 27, 1895, and November 
4, 1895, and Langmade Hollow, April 26, 
1896. All near Bradford. D. A. Burnett. 
Somerset : Keystone, October 9, 1904. O. E. J. 

Westmoreland: Mellon's estate (Rachelwood) on Laurel 
Hill Mts., September 8-10, 1907, and 
•Shades," near Blackburn, March 25, 1910. 
O. E. J. and G. K. J. 
10. Stereodon delicatulus (James) Brotherus. 
(Hypnum laxepatulum Lesquereux and James ; Rhytichostegium 
delicalulum James; Sematopkyllum delicatulum E. 0. Brit- 
ton; Rhapkidostegittm delicatulum Paris). 
Small, depressed cespitose, dark green, scarcely lustrous : 
stems slender, prostrate, subpinnately branching; leaves rather 
open, falcate-secund, two-ranked, sharply serrulate towards 
the apex; costa none or very short and double; leaves con- 
cave, ovate, narrowed into a long acumination; a few of the 
extreme alar cells much enlarged and inflated as in S. recurvans, 
colored or hyaline, bordered by a few sub-quadrate and smaller, 
the median linear-tlexuous, prosenchymatous ; perichsetial 
leaves non-plicate, sharply . serrate above: seta shorter than in 
S. recun-ans; capsule ovoid-oblong, curved, inclined, about 
2-3:1, urn about equalled in length by the slenderly long- 
rostrate lid ; peristome hypnoid, segments entire, cilia usually 
one or two; spores mature in late fall. 

On rotten wood, or soil, or at the base of trees, mainly in 
the mountains from New England to Alabama. Rare in our 
region. 

McKean : Bradford. D. A. Burnett. (Porter's Cata- 

logue) . 
II. Stereodon tenuirostris (Bruch and Schimper) Brotherus. 
(Semalophyllutn lettuiroslre E. 0. Britton ; Hypnum cylitidrocar- 
pum C. Mueller; Rhaphidostegium cylindricarpum Jaeger). 

(Plate XLVH) 
Flatly and broadly ceSpitose in thin intricate mats, slen- 
der: stems prostrate, reddish, or green, pinnately branched, 
branches few, slender; stem-leaves sub-lustrous, 1.5-2.5 mm. 
long, falcate-secund but not complanate, narrowly lance-ob- 
long, non- dec ur rent, acuminate, concave, apically serrate, 
marginally somewhat reflexed to the base of the acumen; 
median leaf-cells linear-prosenchymatous, the apical usually a 
little larger, the alar few in number, inflated, sub-quadrate, 
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bordered above by a few small quadrate, sub-opaque, often 
transversely elongated cells; branch-leaves similar to the 
stem-leaves, sometimes a little larger ; costa very short and i 
double or none; perichsetial leaves erect, the inner plicate and 
gradually narrowed to a very slender serrate point, with a 
very short and double costa or none: seta about 5-7 mm. long, 
sinislrorse above, lustrous, castaneous; capsule cylindric to 
lance-oblong, the urn about 1-1.5 mm. long, erect to somewhat 
inclined, symmetric; annulus none; exothecial cells somewhat 
coUenchymatous, brownish, oblong-rectangular, the upper 3 
or 4 rows rounded-quadrate; peristome-teeth yellowish, lance- 
subulate, finely cross-striolate, strongly trabeculate, the dorsal 
lamellae projecting to form a rather conspicuous hyaline 
border; segments about three-fourths as long, slender, cari- 
nately split between the articulations, the basal membrane 
about one-third as high as the teeth, cilia none or very rudi- 
mentary; lid conic and with a slender oblique rostrum about 
one-half as long as the urn ; spores in late fall to early spring, 
about .0I4-.018 mm., smoothish, brownish, rather thinly in- 
crassate. 

On rotten logs and on rocks in dark woods; Labrador 
and Newfoundland south, mainly in the mountains, to Georgia. 
Rather uncommon in our region. 

Allegheny : Wildwood Road Hollow, side of ravine 

under dense shade of hemlocks, November 

19, 1908. O. E. J. 
Fayette ; On rock in shaded woods in valley of 

Meadow Run, four miles south of Ohio 

Pyle. September 1-3, 1906. O. E. J. and 

G. K. J. 
Westmoreland : "Shades," near Blackburn, March 2,t, 1910. 

O. E. J. and G. K. J. (Figured). 

18. ISOPTERVC.IVM Mitten. 
Autoicous or dioicous: mostly slender to very slender, 
cespitose, soft, mostly bright or yellowish-green : stem creeping 
to ascending, upright only in the thick mats, mostly irregularly 
branched; leaves uniform, obliquely inserted, smooth, usually 
more or less two-seriate, from a narrow and. little or not at 
all decurrent base oval to oblong-oval and short-pointed or else 
ovate to lance-oblong and acute to piliferous, margins plane 
and entire to serrate; costa double, very short, or none; cells 
prosenchymatous, smooth or papillose in the upper angle, the 
basal shorter, the alar not usually differentiated : seta long, 
smooth, mostly drying twisted: capsule sub-erect to cernuous 
or horizontal, with a collura, oval to oblong or cylindric, al- 
most symmetric or weakly gibbous, when dry only rarely 
arcuate and narrowed below the mouth, mostly smooth; 
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annulus present or none; peristora«-teeth basally confluent, 
subulate, yellowish, mostly hyatiiw-bordcred, with divisnral 
zi^za^, cross-striate, apically hyaline and papillose, lamellae 
numerous; cilia 1-2, nodose, rarely 3 and appendiculate; lid 
conic-convex, sometimes rostrate. 

A genus of world-wide distribution and containing; about 
170 species, mostly occurring on decaying wood; about 25 
species in North America ; about 7 species in our region. 

Key to the Species. 
a. Leaves entire or obscurely serrulate at apex. 
b. 
a. Leaves distinctly serrulate at least in upper half. 

b. Leaves perfectly entire. c 

b. Leaves obscurely serrulate at apex. d. 
c. Cells about .O05-.OO8X.O75-.16O tnm.. about two rows at the base 

shorter and sub-oval. 5. I. pulchelluvt van 

c. Cells about .003-.O05X-08O-.IO0 mm., hardly different at'base. 

1. /. mneUerianum, 
d. Alar cells few. quadrate, forming a small group. 

6. /. micans- 
A. Alar cells very indistinctly sub-rectangular. 

2. I. eUgans. 
e. Leaves shortly bi-costate; annulus large and compound. 

4. /. gtophilum. 
e Leaves ecostate or obsoletely costate. f. 

f. Leaves serrulate to the base. 3. /. deflanaium. 

f. Leaves not serrulate below the middle. 7. /. turfactHm. 
I. Isopterygtum muellerianum (Schimper) Lifidberg. 

(Plagiotheclum imiellerianum Schimper). 
Yellowish-green, laxly cespitose; the branches long, flat- 
tened, straggling out into flagella or stolons or forming flat- 
tened strands, very slender; the stems and branches thick, 
often more than .150 mm. in diameter, with very large and 
thin-walled outer cells which are 3 or 4 times as wide as the 
lower cells of the leaf and usually about .015-,025 mm. wide; 
leaves rigid, not much different when dry, the points directed 
forwards and upwards so that the dorsal surface of the branch 
is concave, lance-ovate, abruptly long-apiculate, concave, non- 
decurrent, plane-margined, entire; costa double, very faint and 
short; median cells linear, narrow, np to .100 mm. long, about 
20-25:1, the alar and basal scarcely different; perichxtial 
leaves ovate-oblong, acuminate, entire: seta rather short, 
castaneous; capsule smooth, small, long-necked, obovate, erect 
to inclined, when dry pale brown, wide-mouthed and campanu- 
late; lid conical, rostellate; peristome-teeth with rather dis- 
tant articulations, cilia short and unequal: annulus l-seriate; 
spores mature in autumn; djoicmts. 

On moist earth and rocks in ravines, etc., mostly in hilly 
or mountainous regions ; Europe, Asia, and from New England 
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to Ohio and southward in the mountains to North Carolina. 
Not yet reported from our region but to be expected, — es- 
pecially in the more mountainous portions. 

2. Isoptergyium elegans [Hooker] Lindberg. 
{Hypnum elegans Hooker; Isothecium elegans Bridel; Plagio- 

tkecium elegans Sullivant). 

Small, densely cespitose, thin, pale shining green: stems 
branching complanately, the branches slender, partly procum- 
bent, partly ascending, numerous, usually pointing one way; 
usually there are also axillary, gemmiferous branchlets; leaves 
complanate, sub-distichous, the points usually pointing down- 
wards, lustrous, little changed when dry, about 1-1.5 mm, 
long, lance-oblong to ovate-oblong, rather gradujilly narrowed 
from about the middle, then abruptly narrowed to a fine, short 
acumen, the base rounded, non-decurrent, plane-margined, 
entire except at the acumen where a little denticulate; costa 
double and short, faint or sometimes reaching one-third the 
length of the leaf; median leaf-cells narrowly linear, about 
20-30:1, about .OO4-.O07 mm., pointed, hardly differentiated at' 
the angles; penchxtial leaves lance-acuminate: capsule turgid- 
oval, slightly inflated at the curved neck, nearly symmetric but 
horizontal or sub-pendent by a curve in the upper part of the 
costa, when dry and empty somewhat wide-mouthed, turbi- 
nate, costate; peristome hypnoid, yellow, teeth broadly lanceo- 
late, blunt, segments entire, cilia 3, rather slender, as long as 
the segments; annulus simple; lid conic, obtusely pointed; 
spores mature in .spring. 

On rocks or earth in hilly or mountainous regions in 
woods; Europe, Asia, and from Arctic America to northern 
United States and south in the mountains to .Alabama. Rare 
in our region. 

McKean : D. A. Burnett. (Porter's Catalogue). 

3. Isopterygium deplanatum (Sullivant) Mitten. 

(Hypnum deplanatum Sullivant; Rhynckoslegiutii dephnaluiit 

Schimper). 

Golden-green, lustrous, small, flattened: stems prostrate, 
irregularly pinnately branching; leaves 2-ranked, imbricate, 
thin, concave, ovate-lanceolate, gradually long-acuminate, 
serrulate all around, more sharply so above, plane-margined; 
median leaf-cells linear, flexuous, prosenchymatous, the basal 
somewhat larger but very similar; costa none or but very 
faint: oval-oblong, cernuous, arcuate, plicate when dry and 
then constricted below the mouth ; peristome hypnoid, seg- 
ments narrow, cilia 2 or 3, about as long as the segments, un- 
equal; annulus none; spores in autumn, but capsules rarely 
produced. 
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Over earth, stones, and rotten wood and humus, in woods ; 
from Xova Scotia to Manitoba and southward to Missouri and 
Maryland, Rare in our region. 

McKean : D. A. Burnett. (Porter's Catalogue). 

4. Isopterygium geophilum (Austin) Jaeger. 

(Rhynchostegitim geopbiltim Austin; Plagiathecium geophilum 

Grout; Hypisnm depressum SuIIivant and Lesquereox). 

Dark green, very glossy, thinly, softly, and loosely 
matted: stems prostrate, irregularly divided, more or less com- 
pressed; leaves fiat, distichous, rather distant, widely spread- 
ing, oblong-lanceolate, gradually and symmetrically narrowed 
to a somewhat blunt apex, serrate above, rounded at the base, 
non-deciirrent ; costa short, double, rather distinct; median 
leaf-cells linear, pfosenchymatous, flexuous, at}Out 8-12:1, a 
few alar sub-rectangular, hyaline, only a little enlarged and 
not forming a distinct auricle: capsule small, ovate, gibbous, 
thin-walled, unsymmetric, inclined: peristome normally 
hypnoid, teeth yellowish, segments narrow, linear, the cilia 2 
or 3, some as long as segments; annulus large, 2-seriate; lid 
conic, obliquely long-rostrate. 

On moist earth or stones, usually near water in lowlands; 
occurring from New York to Wisconsin and south to Mary- 
land. Rare, — in our region reported but once. 

Cambria : Cresson. T. C. Porter. (Porter's Cata- 

logue). 
5. Isopterygium pulchellum variety nitidulum (\Vahlenberg) 

B rotherus. 
{Hypnum pxilchellmn var. nitidtiliim Lesquereux and James; H. 

iiitidmn Weber and Mohr; Leskea nilidula Wahlenberg). 

Slender, in prostrate and straggling tufts, bright glossy 
metallic green : stems creeping, usually not much more than 1 
cm. long, complanately branched, the branches numerous and 
slender ; leaves sub-distichous, about 1 mm. long, more or 
less falcate, very glossy, hardly altered when dry, entire, 
plane-margined, narrowly lance-ovate, from near the base 
gradually narrowed to a long and slender acumen, the base 
rounded but not decurrent nor excavate; costa usually none; 
median leaf-cells narrowly linear, about 15-25:1, .005-.U08 mm. 
wide, pointed, the basal sub-oval and wider and shorter but 
not differentiated otherwise at the angles: seta reddish, slender, 
about 1.5-2 cm. long; capsule small, rather variable, ranging 
from oblong and tapering below into the neck to short and 
ovoid, and from erect and symmetric to curved and more or less 
horizontal, when dry usually wide-mouthed and constricted 
below the rim, ranging from greenish-brown when young to 
castaneous when old; lid conic, apiculate; peristome-teeth 
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densely barred, cilia 2, a little shorter than the segments; 
spores mature in early summer. — The species (/. pulckellum) 
has numerous, erect, curved branchlets with leaves not com- 
planate but sub-falcate and regularly homomallous, and more 
often has the capsules somewhat erect. 

On rocks and roots of trees and on rotten wood, in moist 
woods; Europe, Asia, and from Arctic America to the north- 
ern United States. Rare in our region. 

Elk : Beneiette. McMinn. (Porter's Cata- 

logue). 
6. iBopterygitini micans (Swartz) E. G. Britton. 
(Hypnum albulum C. Mueller ; H. micans Swartt ; Scmatophyllum 

micans Braithwaite) . 

Small, thinly matted, loose, glossy, whitish-green to yel- 
lowish-green : stems prostrate, rooting, irregularly branching; 
leaves loose, erect-spreading to secund and pointing upwards, 
very small, about 0.8-1.2 mm, long, ovate-lanceolate, gradual- 
ly long-acuminate, serrulate above, thin; costa usually none; 
perichaetial leaves abruptly acijminate, the inner apically ser- 
rate ; median leaf-cells linear, prosenchymatous, flexuous, about 
15-18:1, at the base a row considerably enlarged and broad, at 
the angles a few sub-quadrate: seta long and slender; capsule 
very small, ovate-oblong, light castaneous, constricted below 
the mouth when dry ana empty, slightly incurved; peristome- 
segments not split, about as long as teeth, the cilia 1 or 2, 
short, nodose; annulus none; lid conic, apiculate to short- 
rostrate; spores mature in mid-winter. 

On earth and rotten wood in moist woods; mainly along 
the eastern United States from New York southwards. Rare 
in our region. 

Center : Bear Meadow.?. T. C. Porter. (Porter's 

Catalogue). 
7. Isopterygium turfaceum (Lindberg) Lindberg. 
(HypHum turfaceum Lindberg; SlcreodoH turfaccus Mitten; 

Plagiotkecium turfaceum Lindberg), 
(Plate XLVII) 

Small, light green to yellowish-green, loosely matted: 
stems prostrate, more or less pinnately branching with short 
branches, rooting at the perichtetia and at the main forks and 
usually quite difficult to separate from the substratum with- 
out breaking in pieces ; leaves about 1.5 mm. long, complanate- 
ly arranged, lance-ovate, long-acuminate from an ovate-ob- 
long base, sharply serrate above the middle, margins plane, 
serrulate, or entire towards the base ; costa none or very short 
and faint; perichtetial leaves ovate, basally concave, abruptly 
short-pointed, dentate at apex; median leaf-cells fusiform to 
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broadly linear, prosenchymatou^, about 8-12:1, the basal a 
little shorter and wider, the alar either not differentiated or a 
few sub-quadrate to rectangular and incrassate: seta slender, 
about 1.5 cm. long, castaneous, somewhat twisted; capsule 
oblong, about 2-3:1, about 2 mm. long, slightly curved and 
somewhat inclined when young, when old and empty arcuate, 
horizontal, plicate, castaneous, and constricted below the 
mouth; annulus large, double; lid conic; exothecial cells small 
and rounded in three or four series at the rim, gradually be- 
coming oblong- rectangular or irregular-oblong below, the 
upper more or less distinctly castaneous-collenchymatous; 
peristome small, the teeth lance-subulate, papillose above, 
dorsally transversely striolate below, strongly trabeculate and 
lamellate, slightly confluent at base ; segments nearly as long, 
narrow, not split, papillose, yellowish, basal membrane about 
two-fifths as high; cilia strong, nodose, often about as long as 
the segments, 1 or 2 in number; spores more or less greenish- 
yellow, about .008-.011 mm., papillose, rather thin-walled. 

On rich woods-humus in moist woods or in peat bogs; 
Europe, and from Canada to Georgia and Texas. Uncommon 
in our region. 

Cambria : Ebensburg, T. P. James. (Porter's Cata- 

logue). 

Crawford : In swamp near Hartstown, May 29-31, 

1909. O. E. J. and G. K. J. (Figured). 

McKean : East Branch Swamp, Bradford, July 1, 

1896. D. A. B. 

19. PLAGIOTHECWM Bryolt^ia Europiea. 
Autoicous or dioicous, rarely polyoicous: usually more or 
less robust, mostly softly cespitose, bright to yellowish or 
whitish-gretn, lustrous: stems creeping to ascending, or in 
thick cushions erect, with ascending ana small-leaved stolons, 
mostly irregularly branched ; branches often elongate-flagelli- 
form; paraphyllta none; leaves uniform, obliquely inserted, 
non-plicate, distichous, concave from a narrow and more or 
less decurrent base, broadly lanceolate to ovate, acuminate, 
mostly plane-margined and entire ; costa short, mostly double, 
■omettmes none; median leaf-ctlls chlorophyllose, elongate- 
rhomboid to linear, thin-walled, the basal shorter and wider, 
the alar lax and hyaline: seta Jong, reddish, drying twisted; 
capsule erect to cernuous, with collum, oblong to cylindric, 
symmetric to weakly dorsally gibbous, drying wrinkled or 
smooth and often arcuate; annnlus mostly fevoluble; peris- 
tome-teeth yellowish, confluent basally, lance-subulate, mostly 
hyaline-bordered, the divisural zigzag, the teeth dorsally cross- 
striate, numerously lamellate ; lid convex-conic, acute to rarely 
rostrate. 
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A genus of about 35 species, mostly growing on rocks and 
stones, rare in the tropics; about 17 species in North America; 
at least 4 species in our region. 

Key to the Species. 
a. Leaves spreading more or less uniformly in all directions. 

b. 
a. Branches distinctly compUnately flattened. 

b. Leaves entire. 2. P. roeseanutn. 

r less serrulate. 
:d, ofn 

...lie whi 

c. Costa thill, short: capsule 

1. Plagiotheaum striatellum (Bridet) Lindberg. 
(Hypnuin mnehlenbeckii Schimpcr; Plagiothecium muchlenbcckii 

Bryologia Europiea; Leskea striatella Bridel). 
(Plate XLVII) 

Slender, dense, dark green, lustrous : stems prostrate, 
branches crowded, erect or ascending, straight or slightly 
curved ; leaves about 1-1.3 mm. long, crowded, sub-com- 
planate. the branch-leaves squarrose- spreading, ovate-lanceo- 
late or triangular-lanceolate with a long slender and flexuous 
acumen, plane-margined, serrulate above at least, the base 
strongly decurrent; costa double and faint; median leaf-cells 
linear-fusiform, flexuous, rather short, about 6-10:1. the basal 
somewhat larger, the alar abruptly very much enlarged, in- 
flated, hyaline to colored, and forming the much decurrent 
and plainly distinct auricles; inner penchcCtial leaves half- 
sheathing, the apex filiform-flexiious and usually recurved : 
yellowish, about 2 mm. long, slightly curved, oblong-cylindric 
with a tapering neck, distinctly striate when dry; lid conic, 
rather obtuse; annulus large, compound; exothecial cells 
minute and rounded in three to five series at the rim, below 
rapidly becoming irregularly oblong and more or less in- 
crassate : teeth short, yellowish, papillose above, dor.sally cross- 
striolate below, lamellate, strongly trabeculate, slightly con- 
fluent at base; segments about as long, slender, pale, granu- 
lose, only slightly carinately cleft; basal membrane only about 
one-fourth to one-third as high as the teeth ; the cilia 1 to 3, 
a little shorter than the segments ; spores mature in late spring 
or early summer, yellowish, papillose, rather incrassate, 
.007-.010 mm. 

On earth, rocks, and rotten logs, in woods, usually in non- 
calcareous habitats; Europe, and from Arctic America south 
to North Carolina. Rare in our region. 

Cambria : Ebensburg. T. P.James. (Porter's Cata- 

logue), 
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McKean : On sandstone rocks, Rutherford Rocks, 

altitude 2000 feet, July 7. 1894, Divide be- 
tween Hawkins and Rutherford Hollows, 
April 25. 1893. and March 12, 1894, and 
Langmade. May 9, 1896. (Figured). All 
near Bradford. D. A. B. 
Lawrence : Slippery Rock Creek, 1906. Miss Susan 

Gageby. 
2. Plagiothecium roeseanum (Hampe, mss.) Bryologia 

Europxa. 
(Hy/iitum snUh-antiac Schimper; H.rocscanum'Hamp^. 
Compactly cespitose, pale green to yellowtsh-green, shin- 
ing: stems more or less erect, sparsely branched, radiculose at 
base; leaves crowded, sub-imbricate, ovate-oblong, abruptly 
and shortly filiform-acuminate, serrulate towards the apex; 
thin, concave, glossy, the leaves hardly complanate but the 
branches appearing julaceous; costa bifid, rather long and 
strong; median leaf-cells narrowly linear, about 15:1, the basal 
scarcely different, a little broader and shorter; perichietial 
leaves erect, the inner oblong, narrowly acuminate: capsule 
cylindric-oblong, erect to sub-inclined, smooth when dry, con- 
stricted at the neck ; lid conic, obliquely short- rostrate ; annulus 
large, simple: peristome hypnoid, the 2 cilia strong and about 
as long as the entire segments; spores mature in summer. 

On stones and earth in moist or swampy woods; Europe, 
Asia, and from Kova Scotia to Alaska and south to Florida. 
Not yet found in our region. 

3. Plagiothecium sylvaticum [Hudson] Bryologia Europxa. 
(H\pnuiii silvaticum Hudson; H. denlicnlahim C. Mueller). 
(Plate XLVII) 
Both this and P. roeseanum are perhaps but varieties of P. 
deuticulatum, but until better known should probably be kept 
apart as separate species. Tufts large, dull or but slightly 
glossy, deep olive-green to yellowish-green ; stems prostrate, 
stoloniferous : leaves rather soft, large, concave about 2-3 
mm. long, not very regularly complanate, widely spreading, 
shrinking and somewhat twisted when dry, broadly ovate- 
lanceolate, narrowed considerably towards the decurrent base, 
tapering abruptly to the acute, entire or obsoletely denticulate 
apex, plane-margined ; costa rather faint, double, often reach- 
ing one-third the length of the leaf; median leaf-cells about 
8-10:1, about .016 mm. wide, large, hexagonal-rhomboid, the 
alar cells numerous and quadrate-oblong, sub-inflated, hyaline 
and decurrent ; perichsetia bearing rhizoids at base, about 3 mm. 
high, the leaves sheathing with a flexuous acumen, non- 
costate; seta castaneous, slender, about 2-4 cm. long, dextrorse 
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above when dry ; capsule yellowish, about 2 mm. long, cylindric 
from a tapering neck, inclined, arcuate, smooth, but when dry 
and empty somewhat striate; lid conic, acuminate to sub- 
rostrate, about one-half as long as the urn ; peristome-teeth 
bright orange at base, pale above, lance-subulate, confluent at 
base, closely trabeculate, the dorsal lamellae finely cross- 
striolate; segments slender, about as long as the teeth, nar- 
rowly carinately gaping, the basal membrane about one-third 
as high, the cilia very slender, about as long as the segments, 
nodose, usually 3 in number ; exothecial cells moderately tn- 
crassate, small and quadrate at rim, larger and oblong-rec- 
tangular to rotinded-h ex agonal below; annulus large, re- 
voluble, 2-seriate; spores pale yellowish, smooth, rather thin- 
walled, .006-,010 mm., mature in mid-summer. 

On humus, rocks, rotten logs, etc., in woods; Europe, 
Asia, northern Africa, and from southern Canada to .Alabama 
and from Alaska to Oregon. Probably more common in our 
region than the localities here enumerated would indicate. 

Allegheny : Panther Hollow, Schenley Park, Pitts- 

burgh, November 25, 1905, and VVildwood 
Road Hollow, June 11. 1908. (Figured). 
O. E. J.; Wildwood Road Hollow, No- 
vember 19, 1908. O. E. J. and G. K. J. 
Crawford : I.inesviUe, May 12, 1908. O. E. J. 

Westmoreland : '"Shades." near Blackburn, June 13, \90S. 

O. E. J. 
McKean : Marilla Brook, Bradford, October 22 and 

November 16, 1896. D. A. B. 

4. Plagibtheciiun dfenticulatum [Linnceus] Bryologia Europzea. 
(Hypiium dcttiicHlatnm Linnaeus). 
(Plate XLVIH) 
Variable, in flattened tufts of a pale and lustrous green, 
moderately robust, the more or less ascending and elongate 
branches complanate; leaves rather close, complanate and sub- 
distichous, rather spreading, when dry little changed, glossy, 
2-3 mm, long, sub-concave, oval to lance-oblong, shortly and 
sometimes almost apiculately acut«, usually slightly denticu- 
late at the apex, the lower margins entire and often narrowly 
recurved, the base narrowed to a rather wide and strongly 
decurrent insertion ; costa thin, variable, usually short and 
double, sometimes forked and reaching almost to the middle, 
sometimes none; median leaf-cells rhomboid-hexagonal, rather 
large, about 10-15 :1, about .010-.015 mm. wide, thin-walled, 
cblorophyllose, gradually becoming laxer, pellucid, and more 
or less rectangular at base, the alar more hyaline, sub-rec- 
tangular, sub-inflated, and still somewhat larger but not form- 
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ing clearly differentiated auricles, strongly decurrent ; the 
apical leaf-cells much smaller, incrassate, rhomboid : seta about 
2,5—4 cm. long, flexuous, dextrorse above when dry, slender; 
capsule-urn about 2.5 mm. long, sub-erect to horizontal, cylin- 
dric and with a distinct neck, arcuate to nearly symmetric, 
when dry and empty sometimes striate ; lid conic, obtusely 
acuminate to long-acuminate, about one-third as long as th« 
urn; annulus usually 2-seriate, large, revoluble; exothecial 
cells rounded-guadrate, small at rim, gradually larger and more 
oblong below, all incrassate ; peristome-teeth lance-subulate, 
hyaline and papillose above, yellowish and dorsally rross- 
striolate below, strongly lamellate and trabeculate, confluent 
at base; segments slender, as long as the teeth, basal mem- 
brane one-third as high, cilia 2 or 3, usually 3, slender, nodose; 
spores smooth, medium- walled, yellowish, .008-.011 mm., ma- 
ture in summer. 

On stones, humus, and rotten wood, in moist forests ; 
cosmopolitan in temperate and cooler regions; in North 
America from the Arctic regions to the northern United 
States. Very common in our region. 

Allegheny : Eighteen pockets determined, collected in 

various localities, mainly on earth or 
rocks in ravines. Mostly O. E. J, and 
G. K. J. 
Butler : On base of Querctis plalanoides, in low 

ground along Brush Creek, Crider's Comers, 
April 26, 1908. O. E. J. 
Cambria : Ebensburg. T. P. James. ( Porter's Cata- 

logue). 
Clearfield : Between Clearfield and Fottersdale, July 

12, 1908. O. E. J. 
: Presque Isle, May 8-9, 1906. O. E. J. 



Eric 
Fayette 



■vie 
four miles south of Ohio Pyle, September 
1-3, 1906. O. E. J. and G. K. J.; Cheat 
Haven, September 3-6, 1910. O. E. J. and 
G. K. J. 

Jefferson : Falls Creek, July 18, 1904. O.E.J. (Fig- 

ured). 

Lawrence : Gorge below Ellwood City, June 26, 1909. 

O. E. J. 

McKean : P.olivar Run. September 6, 1897. D. A. B. 

Westmoreland: Mi:is K. R. Holmes, Apollo, 1902; two 
miles south of Trafford, August 21, 1910. 
O. E. J. and G. K. J. 
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Family XXXII. SEMATOPHYLLACEAE. 

Autoicous or dioicous; antheridia) clusters gemmiform, 
small; archegonial clusters on very short, usually rooting, 
perichxtial branches: slender to robust, cespitose. green to 
yellowish or brownish, often lustrous: stem without central 
strand, creeping to ascending, mostly irregularly branched, 
sometimes more or less regularly pinnate; paraphyllia none: 
leaves pluriseriate, mostly uniform and symmetric, of various 
forms; costa double, very short or none; cells mostly pro.=- 
enchymatous, smooth or papillose, in the leaf-angles one row 
being oblong, inflated, thin-walled : capsule exserted, mostly 
cernuous to pendent, mostly oval to oblong, usually unsym- 
metric, collum weak; exothecial cells collenchymatous; 
annulus none: peristome-teeth as long as the segments, the 
latter rarely lacking, the teeth mostly entirely separate, mainly 
dorsally striate, lamellce mostly well-developed, inner peris- 
tome free; basal membrane high, segments mostly carinate 
and lance-subulate, rarely filiform, cilia usually present; spore* 
mostly small ; lid from a convex-conic base slenderly rostrate; 
calyptra mostly cucullate and glabrous. 

A rather large family almost exclusively of tropic and sub- 
tropic distribution and mostly living on trees; in our region 
there occurs but one genus, as follows: 

1. RHAPHiDOSTEGUM (Bryologia Europaea) DeNotari-s. 

Usually autoicous: slender to robust, mostly densely and 
widely cespitose, dark to pale green or yellowish to brownish: 
stem creeping, more or less elongate, regularly pinnately 
branched or irregular, with branches horizontally spreading to 
erect, rather julaceous; leaves uniform, non-plicate, concave, 
oval to oblong or oblong-elliptic, obtuse to piliferous-acumi- 
nate; usually ecostate, rarely obsoletely bi-costate; cells nar- 
rowly prosenchymatous, the apical sometimes rhombic, the 
basal golden-yellow, narrowly rectangular, incrassate and 
porose, the alar oblong, inflated, hyaline to yellowish or red- 
brown and forming a small, non-excavate group bounded 
above by small quadrate cells: seta long, mostly smooth; cap- 
sule sub-erect or horizontally inclined, oval to oblong, smooth ; 
peristome hypnoid, teeth lance-subulate, with divisural zigzag, 
hyaline-bordered, prominently lamellate, especially so in the 
upper third; peristome-segments yellowish, carinate, with a 
high basal membrane, mostly split, cilia 1 or 2, nodose, or 
sometimes rudimentary; spores small, lid slenderly subulate- 
rostrate; calyptra glabrous. 

A genus of about 250 species of temperate and warmer 
regions, occurring mainly on trees and rocks; about 40 species 
occur in North America ; 3 or possibly 4 species in our region. 
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Key 10 the Species. 
a. Capsules erect and symmetric or nearly so; leaves secund upwards 

and branches curved at ends. 3. R. adnalunt. 

a. Capsules more or less inclined to horizontal; leaves erect -spreading 
in all directions, or somewhat seciind. 
b. Leaves serrate, sub-orbicular, 
b. Leaves entire or nearly so; oblong-ov; 
late. c 

c. Leaves usually more than 2 mm. long. (R. marylandicum (C. 
M.) Jaeg and Saucrb.) 
c. Leaves usually less than l.S mm. long. L R. carolinianum. 

1. Rbaphidostegium carolinianum (C. Mueller) Jaeger. 
{HypmuH carolinianum C. Mueller; H. demissum var. carolin- 
ianum Lesquereux and James; Seinatophyllum carolinianum 
E. G. Britton). 

(Plate XLVIII) 
Rather dark green, drooping-cespitose, lustrous: stems ir- 
regularly branching, often buried in the sand and then more or 
less leafless and with erect to ascending simple branchlets 
about 1-1.5 cm, long; leaves imbricate, more or less secund 
or complanate above, non-plicate, concave, lance-ovate or 
lance-oblong, more or less sub-serrulate at apex, shortly acute, 
the margin often rather broadly reflexed ; costa none, or faintly 
indicated by strtse; median leaf-cells linear-flexuous, small, in- 
crassate, about 8-10:1, towards the base shorter and broader, 
the alar abruptly much enlarged and inflated to form a group 
of 2-8 pellucid and hyaline or colored cells ; perichsetial leaves 
rather closely imbricate, lance-oblong, acuminate: seta erect, 
sinistrorse below, castaneous, about 1 cm. long; capsule curved 
and inclined, constricted below the mouth when dry and 
empty, the urn about 1.2-1.5 mm. long, oblong- pyriform, yel- 
lowish ; exothecial cells rounded-hexagonal, collenchymatous; 
peristome orange-yellow, the teeth with distinct divisural and 
lamellae, dorsal ly cross-striolate, hyaline- margined, strongly 
trabeculate; segments about as long, slender, rarely split, the 
cilia 1 (or 2), about one-half to two-thirds as long as seg- 
ments, the basal membrane about two-fifths the height of the 
peristome ; lid comparatively large, the beak oblique, subulate, 
and about two-thirds to three-fourths as long as the urn ; spores 
smooth, yellowish-incrassate, usually chlorophyllose, about 
.014— .018 mm., mature in summer or early autumn. 

On wet non-calcareous rocks, mainly in ravines in hilly or 
mountainous districts; Asia, and from Newfoundland south- 
wards to Georgia. Probably not uncommon in our region. 
Allegheny : Haysville Hollow, September 20, 1908. 
O. E. J.; on damp rocks under hemlocks, 
Wildwood Road, November 19, 1908. O. 
E. J. and G. K. J. 
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Fayette : On damp rocks in deep hollows and 

ravines, Ohio Pyle, September 1-3, 1906, 
and September 1-3, 1907. O. E. J. and G. 
K. J. (Figured); also May 30-31, June 
13, and July 4, 1908. O. E. J. ; Ohio Pyle, 
June 15, 1902. J. A. S. 

2. Rhaphidostegium novae-caesareae (Austin) Renauld and 

Cardot, 
{Hypnum micans Wilson, not Swartz; Rhynchostegium novae- 

caesarcae Austin). 

(Plate XLVIII) 

Small, yellowish-green, glossy, forming wide, thin mats: 
stems prostrate, very .slender, sparsely branching, the branches 
short, simple or sparsely branched, sub-erect; leaves spread- 
ing or the upper sometimes sub-secund, sub-orbicular, apicu- 
late to shortly acuminate, 0.6-0.8 mm. long, serrulate, very 
concave, the margins somewhat reflexed below; costa double 
and very faint; median leaf-cells linear, flexuous, about 6-10:1, 
the apical rhomboid-oblong, rather incrassate, much smaller 
than the median, the basal a little shorter and wider than the 
median, the alar region with about 6 to !0 larger, quadrate to 
rectangular, rather incrassate cells and with the outermost 
one to three cells much larger and more or less inflated : the 
capsules of this species have thus far been found but once, — 
on damp rocks along Stony Creek. Carbon County, Pennsyl- 
vania, by Francis Wolle: capsules small with a shortly rostrate 
lid, the exothecial cells non-collenchymatous : dioicous. 

On damp rocks in cool and moist mountain ravines from 
N'ew York and New Jersey southwards in the mountains. Rare 
in our region. 

McKean : Bennett Brook, July 10, 1898. D. A. B. 

(Figured). 

3. Rhaphidostegium adnatum (Richard) Bryologia Europxa. 
(Leskea adnata Richard; Rh. mkrocarpum Jaeger; Leskea 

microcarpa Bridel ; Seinatophyllum adnaium E. G. Britton), 
Small, in tangled, thin, green to golden-green mats: stems 
prostrate, with short and incurved branches; leaves rather 
closely imbricate when dry, sub-homomallous, the upper usual- 
ly distinctly secund, narrowly oblong-lanceolate, the apex 
rather shortly acuminate, subserrulate to entire, margins quite 
broadly reflexed; costa double but very short and faint; 
median leaf-cells hnear- fusiform, flexuous, about 8-12:1, 
shorter and wider at the base, towards the angles a border of 
sub-rectangular and scarcely inflated cells and at the extreme 
angle a few distinctly inflated alar cells: seta short and smooth. 
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about 5-8 mm. long ; calyptra more or less persistent, cucullate, 
reaching to a little below the mouth of the urn; capsule 
castaneous, about 1-1.3 mm. long, oblong to oblong-cylindric, 
about 2-2.5:1, erect and symmetric or nearly so, thin-wa'led 
but with collenchymatous exothecial cells, slightly constricted 
below the reddish rim when dry and empty ; annulus none ; lid 
obliquely subulate-rostrate from a conical base, about as long 
as the urn; pcristomc-teeth with an unusually distinct and 
heavy divisural, cil(a single and usually about half as long 
as the usually entire segments, basal membrare reaching to 
about one-third the height of the inner peristome; s|)ores ma- 
ture in late summer to fall. 

On base of trees ; in moist woods from southern New 
England to Ohio and southwards to the Gulf States. Not yet 
found in our region. 

Family XXXIII. BRACHYTHECIACEAE. 

Autokous or dioicous; paraphyses fihfbrm; antheridjal 
clusters gemmiform: archegonial clusters on very short, root- 
ing branches: slender to robust: stem with central strand, 
creeping to ascending, or rarely erect, often interruptedly 
stolon if erous. fasciculately radicniose, mostly irregularly 
pinnate; branches mostly acute, often flagelliform and rooting 
at the ends; leaves unistratose, phiriseriate, erect-spreading 
or appressed, rarely homomallous, dimorphic in the stolonifer- 
ous species ; cordate-oblong to lance-ovate or lanceolate, acumi- 
nate or rarely obtuse; costa mostly incomplete; median leaf- 
cells prosenchymatous. elongate-rhomboid to linear-vermicular, 
smooth or rarely papillose towards the upper end of the cell, 
the basal cells lax and often porose, the alar usually differ- 
entiated, being quadrate, green or hyaline, never inflated: seta 
elongate, often rough ; capsule cernuous to horizontal, mostly 
short, ovate or oblong and dorsally gibbous, when dry and 
empty more or less arcuate, rarely erect and aymmetric, oval 
to oblong-cylindric. never pendent, smooth; collum faint; 
exothecial cells collenchymatous; peristome hypnoid : teeth 
lance-subulate, mostly strongly hygroscopic, basally confluent- 
yellow or orange to red-brown, with a zigzag divisural, dorsal- 
ly cross-striate, lamelK'e numerous and well-developed ; inner 
peristome mostly free, with a high basal membrane, carinate 
.'Segments which are lance-subulate, cilia mostly complete, 
rarely none or rudimentary ; lid conic, obtuse to acute, often 
long- rest rate ; calyptra cucullate, early deciduous, mostly 
glabrous. 

A large and cosmopolitan family on various substrata, 
containing about 20 genera with 460 species. 
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Key to the Genera. 
a. Capsule erect and symmetric; basal membrane mostly low. 

1, HomataihecUlla. 
a. Capsule cernuous to horizontal, unsymmetric; basal membrane 
mostly high. b. 

b. Leaves with several deep plications. 2. Camptoihecium. 
b. Leaves not deeply plicate. c. 

c. Lid conic, sometimes acute; alar cells differentiated. 

3. Brackythecium. 
c. Lid long-rostrate; alar cells few or none. d. 
d. Cells narrow, smooth. e. 

d. Cells oblong-rhomboidal to oblong-hexagonal, those of the 
branch-leaves more or less rough dorsally. 

7. Bryknia. 
e. Leaves com^lanate. 8. Rhyncfiottegtitm. 

e. Leaves imbricated or spreading. f. 

f. Leaves deeply concave, spoon-like, abruptly piliferous-acumi- 

nate. 4. Ctrriphyllum. 

!. Leaves plane or somewhat concave, acute or gradually acumi- 
nate, not piliferous. g. 
g. Seta smooth in our species; leaves not much concave, nonplicate. 

5. Oxyrrhynchtum. 
R, Seta rough or smooth: leaves mostly concave and plicate. 

6. Eurhynchium. 
1. HOMALOTHECIELLA (Cardot) Brothcrus. 

Autoicous: slender, soft, laxly cespitose, green, lustrous: 
stem creeping, elongate, beset thickly with obtuse, short, 
ascending to erect, densely-leaved branches which are often 
arcuate when dry; paraphyllia none; when dry the leaves im- 
bricate, when moist erect-spreading, non-decnrrent, non- 
plicate, concave, oval to oblong, the apex acuminate to lance- 
subulate, upper half of leaf serrulate to entire; costa simple, 
sometimes reaching to mid-leaf; median leaf-cells oblong- 
elliptic, thin, smooth, the alar green, numerous, quadrate; 
inner perichietial leaves abruptly serrate-subulate from a 
sheathing base; seta about 7 mm. long, castaneous, rough; 
capsule erect to sub-erect, weakly unsymmetric, oblong, dry- 
ing somewhat constricted below the mouth and often sub- 
arcuate; annulus present; inner peristome much shorter than 
the outer, teeth basally confluent, lance-linear, dorsally cross- 
striate, apically papillose, lamellse laterally projecting ; inner 
peristome somewhat united with the outer, yellow," smooth, 
with low basal membrane, segments short, narrow, entire, 
cilia none; lid 1 ong- rest rate ; calyptra slightly hairy at base. 

A small genus of three North American species; one 
species occurring in our range. 

I. Homalotheciella subcapillata (Hedwig) Brotherus. 
(Pterigynandrum subcapillatum Hedwig; Homalothecium sub- 

capillatum Sullivant). 

Forming light green, thin, glossy mats: stems prostrate, 
irregularly branching; leaves loosely imbricate when dry, 
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elliptic-oblone, abruptly long-«cuminat«, more or less serrate 
above, about 0.9-1.2 mm. long, concave, non-plicate, not papil- 
lose: costs usually reaching about to the middle of the leaf; 
median leaf-cells, about 8-10:1, fusiform-elliptic, towards the 
apex somewhat shorter, the alar quadrate, numerous and 
forming a group which extends upwards along the margin to 
often one-third the length of the leaf; inner perichxtial leaves 
sheathing, long-acuminate: seta rough, about 6-9 mm. long, 
slender; capsule about 2-3.5:1, sub-erect, slightly incurved, 
dorsally somewhat gibbous, slightly constricted below the 
mouth when dry ; peristome-teeth confluent at base, dark red, 
with a broad pellucid central stripe marked by a delicate medial 
line, the segments adhering to and lining the teetli inside, form- 
ing a hyaline border ; spores mature in autumn. 

On bark of trees and on fallen trunks in woods; in the 
eastern United States from New England to North Carolina. 
Rare in our region. 

Elk : McMinn, (Porter's Catalogue). 

2: CAMPTOTHECWM Bryol(^a Europjea. 

Dioicous and pseudautoicous : slender to robust, widely 
cespitose, mostly yellowish-green, drying stiff, mostly lustrous : 
stem elongate, procumbent to ascending to erect, thickly- 
leaved, sometimes stoloniferous, more or less regularly 
pinnate ; leaves erect-spreading, sometimes weakly secund, 
non-decurrent or but scarcely decurrent, slightly concave, 
strongly plicate, lance-oval, subulate-acuminate, serrulate all 
around ; costa simple, ending near or in the apex ; median leaf- 
cells prosenchymatous, vermicular, thin, smooth, or with 
weakly projecting upper angles, the basal lax, yellow, porose, 
the alar numerous, quadrate; perichsetium not rooting, inner 
perichsetial leaves much elongate and abruptly subulate: seta 
moderately long, castaneous, mostly rough, drying twisted; 
capsule cernuous to horizontal, dorsally gibbous, oblong to ob- 
long-cylindric, more or less curved; annulus present; peris- 
tome-teeth basally confluent, linear-subulate, bordered, dorsal- 
ly cross- striate, thickly lamellate; inner peristome of same 
length, free, the segments broad and carinately split, cilia 
strong and nodose ; lid conic-acute to thickly rostrate ; calyptra 
glabrous. 

A genus of about 15 species, confined mainly to tem- 
perate regions on soil, bark of trees in woods, or in swamps; 
a number of species occur in the West, but in our region only 
the following: 

1. Camptothecium nitens [Schreber] Schimper. 
{Hypnum nitens Schreber). 

A striking species by reason of its bright yellow or golden 
color, silky lustre, strongly plicate leaves, and stems densely 
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covered by a felt of reddish radicles: the stems often reach 
a length of 10 cm., strong; the elongate-lanceolate leaves en- 
tire, strongly plicate, marginally revolute, gradually and even- 
ly narrowed to the slender apex, reaching usually over 3 mm. 
long ; median leaf-cells linear, the basal shorter with very thick 
and porose wall.s, the alar broader and short-rectangular to 
sub-quadrate but rather few in number and not forming a very 
distinct auricle: seta smooth; capsule cylindric, arcuate. 

In wet meadows, bogs, and swamps ; Europe, Asia, and 
from Arctic America to northern United States. Occurs in 
Eastern Pennsylvania but not yet reported in our region. 
3. BRACHYTHECIUM Bryologia Europiea. 

Autoicous or dioicous: slender to robust, mostly widely 
and flatly cespitose, green or yellowish-green to whitish, 
sometimes lustrous : stems creeping or procumbent, sometimes 
more or less erect, thickly-leaved, irregularly divided, inter- 
ruptedly pinnate, stolon-like at the apex; stem and branch- 
leaves unlike, stem-leaves erect-spreading to spreading, more 
or less concave, mostly plicate, narrowly lanceolate from a 
narrowed, ovate or triangular-cordate and decurrent base, 
acuminate, marginally plane, serrate all around or only towards 
the apex, rarely entire; costa simple, usually long but rarely 
complete; median leaf-cells narrow to moderately wide, 
elongate- rhomboid to linear, smooth, the basal more lax, and 
shorter, the alar quadrate to rectangular or oblong-hexagonal, 
forming a rather indefinitely bounded group; branch-leaves 
mostly shorter, narrower, with a somewhat weaker costa; 
inner perichxtial leaves slenderly and finely acuminate: seta 
more or less long, smooth to rough; capsule cernuous to hori- 
zontal, rarely erect, mostly short-oval and dorsally gibbous. 
rarely oblong-cylindric, slightly arcuate when dry and empty; 
usually annulate ; peristome-teeth strong, basally confluent, 
dorsally cross-striate, apically papillate, thickly lamellate ; 
inner peristome about the same length, yellow to orange, free, 
with wide basal membrane, the segments broadly lanceolate, 
long-acuminate, carinately split and often gaping, cilia com- 
plete, nodose to appendiculate, rarely rudimentary or lacking; 
lid conic-convex, obtuse to acute; calyptra glabrous. 

-A genus of about 190 species, occurring on various sub- 
strata, mostly confined to temperate regions ; in North America 
about 55 species; at least 14 species in our region. 

Key to the Species. 
a. Seta smooth. b. 

a. Seta rough, at least in part. g. 

b. Annulus none, cilia rudimentary or none. 

b. Annulus often present: cilia we II -developed. 
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Middle leaf-cells about 4-~S;l; slender plants. 

1. S. cyrtobhyllum. 
Middle leaf-cells about 9:t; rattier robust. 2. B. aeumtnatitm. 
d. Capsules sub-erect, narrowly cyl in dric -oblong; usually more 

than 3:1. 3. B. osyctadon. 

d. Capsules cernuous. less than 3:1. e. 

Stem-leaves narrowed gradually from base to acuminate apex, 
non-plicate. 7. B. aeulMtn. 

Stem -leaves ovate -lanceolate, more or less plicate. 

f. Stem-leaves broad, about I mm. at base. 

5. B. salebrotmm. 
f. Stem-leaves narrow, about O.S-0.6 mm. at base. 



-. B. flexkanU. 
g. Seta rough only above, h. 

g. Seta rough throughout. j. 

h. Costa percurrent or very nearly so. 13, B. populeum, 

h. Costa ending about in middle of the leaf. 

i. Leaves more or less plicate: cilia non-appendiculate. 

4. B. campestre. 
i. Leaves non-plicate: cilia appendiculate. 14. B. ftagellarc, 

j. Cilia appendiculate. k 

j. Cilia non-appendiculate. 1. 

k. Costa percurrent or sub-percnrrent. 10. B. refUxvm. 

I'. Costa distinctly incomplete, II, B. tlarkii. 

1. Leaves very short-acuminate, non-decurrent. 

9. B. rizittare. 

1. Leaves gradually acuminate. m. 

m. Slender; leaves lanceolate, often secund, 12. B. veltitinum. 
m. Robust: leaves ovate to lance-ovate, not secund. 

8, B. rulabututn. 
1. Brachythecium cyrtophyllum Kindberg. 
(Plate XLVIII) 
Cespitose, lustrous, dark green: stems irregularly branch- 
ing to sub-pinnate, creeping, up to 4 to 6 cm. long; stem- 
leaves lance-ovate, up to 1 or 1.5 mm. long; branch-leaves 
similar but narrower and smaller, lance-ovate to ovate, acute 
to short-acuminate, 0.6-0.8x0.3 mm., rather close, loosely ap- 
pressed when dry, serrulate at least in the upper half, mar- 
ginally reflexed at base, not plicate, not deciirrent, when moist 
more or less spreading; costa stout, reaching about two-thirds 
the length of the leaf; median leaf-cells rhomboid-fusiform, 
about 4--8:l, the alar sub-quadrate, numerous, sufo-inflated, 
somewhat chlorophyllose ; perichietial leaves ecostate, half- 
sheathing: seta about 2-2.5 cm. long, dextrorse above, erect, 
flexuous; capsule erect, cylindric, sometimes slightly curved, 
from 1.5 to 3 mm. long, castaneous, smooth; annulus none; 
peristome-teeth slender, pale castaneous, confluent at base, 
hyaline and papillose above, the dorsal lamellae closely cross- 
striolate below, the trabeculse close and strong; segments 
nearly as long as the teeth, slender, pale yellowish, more or 
less carinately split, the cilia rudimentary or none; basal 
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membrane about one-fourth the height of the teeth ; lid high- 
come, usually acutely apiculate; spores papillose, brownish, 
medium- to thick-walled. .012-.016 mm., mature in autumn. 
Very closely related to the following species, which it ap- 
parently replaces to the west and northwest of our region. 

On roots and bases of trees and on old logs, in woods 
from our region northwestward to Minnesota and Ontario. 
Uncommon in our region. 

Allegheny : Fern Hollow, Pittsburgh, on old logs in 

ravine, January 21, 1906 (Figured), and 
March 8, 1908. O. E. J. 

McKean : Bradford. D. A. B. (Porter's Catalogue). 

2. Bnchythecium aculniitatuni (Hedwig) Kindberg, 

(Leskea acuminata Hedwig; Hypnum acumittatum Beauvois). 

(Plate XLIX) 

Widely and somewhat densely cespitose, dark to ycHow- 
ish-green, glossy : stems slender, prostrate, up to 5 to 8 cm. 
long, bearing rhizoids, at least near the perichxtia, rather dis- 
tantly and unequally branched, the branches two-ranked, 
plumose to sub-julaceous, acute, not usually more than 1 cm. 
long; stem-leaves close, erect-spreading, lance-ovate to ovate, 
about 1-1.5 mm, long, acuminate, concave, with the borders 
reflexed below, the upper half serrulate, the leaf n on -plicate or 
but slightly plicate; narrowed and somewhat decurrenfat the 
base; costa usually reaching beyond the middle of the leaf; 
branch-leaves similar to the stem-leaves but relatively nar- 
rower and smaller; median leaf-cells linear-flexuose, about 
8-12:1, medium- walled, prosenchymatous with rounded ends, 
apical cells a little shorter, the basal sub-quadrate or sub- 
rictangular, the alar numerous and sub-quadrate to quadrate, 
rather thin-walled and sub-inflated : seta erect, castaneous, 
tiexuous, about 1-1.5 cm. long; capsule castaneous, erect, the 
urn 1.5-3 mm. long, sometimes slightly curved, cylindric, 
about 3.5-4.5:1, tapering at base; lid high-conic, acute to 
apiculate; exothecial cells densely yellowish-incrassate, small, 
roundftd but varying to quite irregular in size and shape but 
with rounded corners; peristome-teeth narrow, castaneous, 
numerously trabecutate, hyaline and papillose above, dorsally 
cross-striolate below, the lamella distinct, teeth confluent at 
base; segments about as long as the teeth, narrow, carinately 
split, cilia rudimentary or none, the basal membrane only about 
one-fourth as high as the teeth ; annulus none : spores castane- 
ous, papillose, medium-walled, about .014-.0I8 mm., mature in 
late fall or in winter. 

On earth, woods-humus, roots ajid bases of trees, stones, 
and very often on rotten logs, forming wide mats, in woods 
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from the southern part of Canada to the Gulf States and 
Colorado. Rather common in our region. 

Allegheny : Thirteen pockets determined from various 
localities, mainly on old logs in ravines. 
(). K. J. and G. K. J.; Fern Hollow, Jan- 
uary 21, 1906. O. E. J. (Figured). 
Clearfield : Phillipsburg. T. P. James. Porter's Cata- 

logue). 
McKean : Gate's Hollow, Kradford, April 29, 1898. 

D. A. B. Issued as Grout's No. 116, North 
American Musci Pleurocarpi. 
Westmoreland: Near Apollo, 1902. Miss K. R, Holmes; 
Greensburg, T. P. James. (Porter's Cata- 
logue). 
3. Brachythecium ocyc^i^n [Bridel] Jaeger. 
(B. lacttim Bryoli^a Europxa; Hypnum oxycladon Bridel). 
Cespitose, bright or yellowish-green: stems prostrate, 
branching unequally and irregulariy, the branchlcts attenuate 
at the apex and erect; leaves close, loosely imbricate, ovate iti 
the stem-leaves and more lance-ovate in the branch- leaves, 
rather abruptly acuminate, concave, plicate, finely serrulate all 
around; costa rather narrow, extending about to mid-leaf; 
median leaf-cells long, narrow, about 8-10:1, flexuous, the 
basal more or less quadrate, the alar numerous, small, rattier 
incrassate, the alar portion strongly decurreni : seta about 
2.5 cm. long, flexuous, flattened and dextrorse when dry; 
capsule sub-erect, about 4:1, 3-4 mm. long, oblong-cylindric, 
when dry somewhat arcnate and often inclined; lid conic- 
acuminate; annulus none; peristome parts of about equal 
length, hypnoid, the cilia somewhat appendiculate, usually 2 
in number; spores mature in fall. 

On earth, rocks, roots and bases of trees, in woods, but 
not so frequently occurring on rotten logs as do some of the 
other species. Not yet discovered in our region, 
4. Brachythecium catnpeBtre (Bruch) Dryologia Europfea. 
(Hypnum cainpestrc Bruch). 
(Plate XLIX) 
\'ery closely resembling B. salebrosum. but differing in 
having the seta smooth at base and slightly rough above. Grout 
notes that the leaves are usually looser and more distant — 
"Mosses," page 278. Otherwise the characters are as given for 
B. saiebrosum. 

On moist earth, rocks, or on rotten logs, usually prefer- 
ring a non-calcareous habitat. Spores mature in winter. Eu- 
rope, Asia, northern Africa, and, in North America, from 
Canada to the northern United States and south in the moun- 
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tains to Alabama and Colorado. Rather infrequent in our 
region. 

Ailegheny : Darlington Hollow, Sharpsburg, October 
25, 1908, and Power's Run, on shaded 
rock, November 30, 1909. (Figured). O. 
E. J. 
Fayette : Ohio Pyle, along Meadow Run Valley, 

four miles south of village, September 1- 
3, 1906. O. E. J. and G. K. J. 
MoKean : Bennett Brook, August 26, 1894, and 

Quintuple, September 9. 1896. D. A. B. 
Both near Bradford. 

5. Brachythecium salebrOBum [Hoffmann] Bryologia 
Europaa. 
{Hypnum salebrosum Hoffmann). 
(Plate XUX) 
Widely cespitose in glossy, dark yellow-green mats : stems 
usually 5 or 6 cm. or more long, creeping and irregularly 
branching; stem-leaves lance-ovate, about 1.5-2.5x0.6-1.1 
mm., in our region apparently somewhat smaller than most 
descriptions call for; branch-leaves similar, lanceolate, about 
1.8-2,2x0.5-0.6 mm., abruptly slenderly acuminate, serrate 
above, entire or sub-serrulate below, concave, the lower mar- 
gins narrowly reflexed, the narrow insertion decurrent, both 
kinds of leaves plicate and erect-spreading, costa thin, usually 
reaching to the middle or a httle above; median leaf-cells 
linear-fusiform, flexuous, about 8-12:1, the basal shorter and 
broader, usually two or three rows of lax, rather large, oblong 
or sub-quadrate cells across the whole base of the leaf, the 
alar more numerous, lax, sub-quadrate, rather thin-walled, 
the alae quite strongly decurrent; perichaetial leaves filiform- 
acuminate, ecostate or nearly so: seta smooth, castaneous, 
about 2-2.5 cm. long, flexuous, flattened and twisted when dry; 
capsule oblong-ovoid, dorsally turgid, Jnchned to horizontal, 
usually somewhat arcuate, about 2-3:1, castaneous, the urn 
about 2-2.5 mm. long; the lid conic-acuminate, about 1 mm. 
long; annulus narrow; exothecial cells rounded-quadrate at 
the rim, lareer and irregularly oblong or elliptic below, all 
strongly yellowish-incrassate ; peristome-teeth slender, con- 
fluent at base, closely trabeculate and lamellate, dorsally cross- 
striolate and brownish below, hyaline and papillose above, 
rather prominently margined; segments about as long as the 
teeth, finely papillose, carinately split and usually gaping; cilia 
a little shorter, hyaline, nodose, I to 3 in number; basal mem- 
brane about one-third as high as the teeth; spores mature in 
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late fall or winter, about .0I5-.020 mm., the walls medium- 
iiicrassate, brownish, and somewhat papillose: autoicous. 

On earth, stones, roots and bases of trees, rotten wood, 
etc., in moist, shady woods; said to be especially common in 
pine or hemlock woods; Europe, Asia, northern Africa, and 
from Arctic America southward to South Carolina and Mis- 
souri. Common in our region. 

Allegheny : Moon Township, 1888. J. A. S, ; on rotten 
log, Fern Hollow, Pittsburgh, January 21, 
1906, Douthett, April 26, 1908 (Figured), 
duyasuta Hollow, Sharpsburg, November 
9, 1908, and Keown, November 14, 1909. 
O. E. J. 
Butler : On humus under Pinus rigida, near Crider's 

Comers, December 29, 1908. O. E. J. 
Crawford : Pymatuning Swamp, Linesville, August 

3, 1909. O. E. j. 
Clinton : Between Renovo and Haneyville, July 15, 

1908. O. E. J. 
Elk : McMinn. (Porter's Catalogue). 

McKean : Langmade, Bradford, April 25, 1897, and 

Manila Brook, Bradford, September 20, 
1897. D. A. B. 
Westmoreland; Laurelville. May 30-31, 1903. J. A. S.; 
Hillside, May 22, 1909. O. E. J. 

6. Brachythecium flexicaule Renauld and Cardot. 

(Plate L) 

Widely cespitose, yellowish-green: stems usually 3-6 
cm. long, creeping, irregularly pinnate; leaves plicate, erect- 
spreading, the stem-leaves lanceloate, about 1.8-2.5x0-6-0.9 
mm.; branch-leaves narrower, up to 2,4x0.5-0.7 mm., 
gradually slenderly acuminate from a deeply concave, some- 
what decurrent plicate base with often narrowly reflexed basal 
margins, the margins serrulate above ; costa extending to above 
the middle of the leaf; median leaf-cells linear- fusiform, 
prosenchymatous, flexuous, about 8-15 :1, rather incrassate, the 
apical shorter, the basal rather abruptly shorter and wider with 
two to four rows of large oblong to rounded-quadrate cells 
across the whole median base, the alar cells sub-quadrate, 
rather incrassate, numerous, the wings decurrent; perichaetial 
leaves up to 3 mm. long with slender flexuous acuminations, 
partly sheathing, ecostate or nearly so: seta smooth, castane- 
ous, usually sinistrorse, 1.5-2.5 cm. long; capsule oblong- 
cylindric, inclined to nearly horizontal, dorsally gibbous, sub- 
arcuate, pale-castaneous, slightly narrowed below the rim when 
dry, the urn from 2-4-mm. long; lid conic-acuminate, about 
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1-1.3 mm. long; cxothecial cells small and rounded at the rim, 
below larger and oblong to linear-oblung, all sharply yellowish^ 
incrassate : annulus indistinct ; penstome-teeth confluent at 
base, castaneoufi and dorsally cross-striolate below, closely 
tri^eculate and lamellate, margined, hyaline towards apex; 
segments very slender, about as long as teeth, carinately cleft 
and gaping in median portion, yellowish, papillose, basal 
membrane one-fourth to one-third as high, the cilia somewhat 
shorter than the segments, filiform, nodose, hyaline-papillose ; 
spores rather incrasste, smoothish, brown-walled, .013-.016 
mm. According to Grout this is probably B. salcbrostim 
variety denSMtn Bryologia Europsea. In most characters it is 
quite similar to typical salebrostiiii but differs in having narrow 
leaves with evenly narrowed and very slender acuminations. 

Ranging from New England and the Adirondacks to Ten- 
nessee, and occurring also in British Columbia. Rare in our 
region. 

Allegheny : Guyasuta Hollow on clay and stones, Oc- 
tober 12, 1908. O. E. J. 

McKean : Bennett Brook, May 3, 1893. D. A. B. 

(Figured). 

7. Brachythecium acutum (Mitten) Sullivant. 

(Hyfinum aciitum Mitten). 

I^oosely cespitose, bright glossy green : stems long, flexu- 
ous, creeping, basally radiculose, sparsely branched; branch- 
lets short, sometimes rcflexed; leaves loose, open-spreading, 
more imbricate when dry, lanceolate to lance-ovate, non-striate, 
slightly decurrent, plane-margined, scarcely concave, obscurely 
serrulate or almost entire, short auriculatc at base, the mar- 
gins tapering gradually and almost in a straight line from 
base to apex; median leaf-cells linear- vermicular, about 10:1, 
the basal lax, the alar sub-quadrate, small, numerous and ex- 
tending down to form a rather strong decurrent portion ; costa 
reaching to somewhat above the middle; stem-leaves wider, 
triangular-ovate, reaching 2.5x1 mm., long and slenderly 
acummate: seta smooth, about JJl-2.5 cm., long, flexuous; 
capsule ovoid-oblong, dorsally turgid, inclined to horizontal, 
usually slightly arcuate, about 2-3:1; annulus narrow; peris- 
tome hypnoid, the cilia 2 or 3, strongly nodose to sub-ap- 
pendicutate: lid conic-acuminate; spores mature in late fall or 
winter. 

In moist woods on rotten logs and earth; Canada and the 
northern United States, south to Arkansas. Rare in our 
region. 

McKean : D. A. B. (Porter's Catalogue). 
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K Bnehythecium nttabulum [Linnseus] Bryologia Europsa. 

{Hypnum rutabuhnit Linnxus). 

(Plate L) 

Widely and loosely cespitose, yellowish-green, glossy : 
stems prostrate, creeping, often stoloniferous at the end, the 
braitchiets more or less erect and attenuate; stem-leaves large, 
cordate-ovate to more or less deltoid, or narrower and lance- 
ovate, the wider ones abruptly and rather shortly acuminate, 
the narrower ones slenderly acuminate, the leaves varying in 
size up to 2.5x0.7-1.0 mm,, decurrent; the branch-leaves 
ovate to lance-ovate, about 1.7-2.0x0.6-1.0 mm,, concave, de- 
current, the margin slightly serrulate all around, when dry 
more or less reflexed at base and the leaves then somewhat 
plicate; costa thin, reaching about to the middle; median leaf- 
cells acutely rhomboid or linear-rhomboid, usually about 
10-20:1, the apical somewhat shorter, the basal shorter and 
wider, incrassate especially in the stem-leaves, the alar similar, 
except that a few are more enlarged, inflated, and oblong- 
quadrate, but scarcely forming distinct auricles; perichaetial 
leaves up to 2.5 mm, long, slenderly acuminate: seta 2-3 cm. 
long, rough throughout, drying flattened and twisted, cas- 
taneous, sinistrorse except sometimes at the very apex ; capsule 
about 2-3X1 mm., oval-oblong to sub-cylindric, unsymmetric, 
inclined or more usually nearly horizontal, dorsally gibbous, 
arcuate, dark-castaneous ; lid conic to conic-arcuminate ; 
annulus broad, 2-3-seriate; peristome-teeth slender, castaneous 
below, the apex hyaline and papillose, basaily confluent, the 
lamellae and trabeculse closely placed, teeth dorsally cross- 
striolate, margined ; segments slender, about as long as the 
teeth, yellowish, carinately split; basal membrane about one- 
half as high as the segments, some of the cilia usually as 
long as segments, hyaline, nodose, usually 2 or 3 ; spores usual- 
ly minutely roughened, somewhat incrassate, brownish, about 
,016-.020 mm., maturing in early winter. 

On earth, stones, rotten wood, bases of trees, etc.. in shady 
woods and thickets; Europe, ,\sia. northern Africa, and. in 
North America, from the Arctic regions to Maryland and Mis- 
souri. Rather common in our region, 

Allegheny : Panther Hollow. Schenley Park. Pitts- 

burgh. November 25, 1905, Fern Hollow. 
Pittsburgh, January 21, 1906, O. E. J,; 
W'ildwood Road Hollow, November 19, 
1008. O. E. J. and G. K. J, (Figured). 
McKean : P.ennett Brook, Bradford. October 18, 

1S93. D. A. B. 
Washington : Hanlin. May 21, 1908, O. E. J. 
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9. Brachythecium rivulare (Bruch) Bryolc^ia Europaea. 

{Hypnum rhulare Bruch; B. flaz-escens Kindberg). 

(Plate LI) 

Robust, cespitose in wide and thick mats, pale golden 
green, shining, rigid : stems hard and woody, prostrate, fili- 
form, leafless when old; branches irregular on the ascending 
or sub-erect and somewhat dendroid secondary stems which 
usually reach a height of 3 or 4 cm.; stem-leaves lance-ovate, 
rather regularly imbricate when dry, erect- spreading or more 
open when moist, rather distant, broadly ovate, abruptly short- 
acuminate or acute, concave, decurrent, plicate, denticulate, 
reaching about 1.8-2,5xl-0-l-4 mm.; branch-leaves similar to 
the stem-leaves but usually wider, ovate to lance-ovate, decur- 
rent, about 1.5-3X1-15 mm., quite concave, dentate above, 
the margins plane or reflexed below, often somewhat plicate; 
median leaf-cells linear, about 10-15 ;1, prosenchymatous with 
rounded ends, rather incrassate, the apical shorter, the basal 
abruptly laxer, shorter, wider, the median basal usually with 
incrassate and porose walls, the alar abruptly differentiated, 
more or less enlarged, inflated, hyaline to orange-pellucid, 
forming distinct and widely decurrent auricles ; costa often 
forking, reaching to the middle or above ; seta 1.5-2,5 cm. long, 
strongly papillose throughout, castaneous; capsule castaneous, 
turgid- to oblong-ovate, about 2-3X1 mm., more or less 
arcuate, inclined to more or less horizontal; lid conic-acumi- 
nate; annulus 2-seriate; exothecial cells at rim small and 
rounded, below larger and rounded-oblong; peristome-teeth 
castaneous below, apically hyaline and papillose, basally con- 
fluent, strongly trabeculate, distinctly margined by the pro- 
jecting edges of the cross-striolate dorsal lamellae; segments 
nearly as long, carinately split and gaping, yellowish, the basal 
membrane about one-half as high, cilia 2 or 3, nodose, slender, 
about as long as the segments; spores smoothish, the walls 
somewhat incrassate and greenish-brown, about .016- .020 mm., 
maturing in fall or early winter. 

On wet rocks in or at the margin of streams, swamps, 
or in wet places in ravines, usually where often submerged; 
Europe, Asia, and from Canada to Missouri and North Caro- 
lina. Rather common in our region. 

Allegheny : Moon Township, April, 1902. J. A. S. 

Beaver : Heaver Falls. May II, 1907. O. E. J. 

Cambria : T. P. James. Cresson. (Porter's Cata- 

logue). 

Crawford ; Pymatuning Swamp, near Linesville, May 

10-1J.1906. O.E.J. (Figured). 

Fayette : Ohio Pyle, June 14, 1908. O. E. J. 
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McKean : On stones in running water, Langmade, 

Bradford, September 11, 1895. D. A. B. 

Washington : Hanlin, May 21, 1908. O. E. J. 
10. Bracbythecium reflexum [Starke] Bryologia Europaea. 
{Hypnum reflexum Starke; H. subienue James; Thtiidium laxi- 

folium Macoun). 

Very slender, dark green, densely intertwining to form 
low, flat patches: the branches short, delicate, often curved, 
more or less pinnately arranged; stem-leaves cordate-triangu- 
lar, quickly narrowed to a fine, long, often twisted acuqjen, 
strongly decurrent, minutely serrulate all around ; branch- 
leaves narrower, cordate-ovate, strongly decurrent, serrulate all 
around, smooth to faintly plicate, margins plane to very nar- 
rowly recurved, when dry spreading or imbricate and render- 
ing the branches rather julaceous; costa strong, reaching to 
apex or even into the acumen ; leaf-cells short and broad, about 
5--8:l, rhomboid-fusiform, sub-obtuse, rather incrassate. to- 
wards the basal angles becoming gradually shorter and broader, 
the alar large, pellucid, rounded-quadrate to rounded-rectangu- 
lar, not forming very clearly distinct auricles: seta slender, 
about 1-1.5 cm. long, rough; capsule small, about 2 mm. long, 
ovate-globose, curved, dorsally turgid, abruptly horizontal ; lid 
convex-conic, apiculate; annulus narrow; cilia slender and ap- 
pendiculate; spores mature in winter: autoicous. 

On rocks and tree-trunks in mountainous or hilly regions; 
Europe, Asia, and from Arctic America to Missouri and 
Garrett County, Maryland (J. Donnell Smith). Rare in our 
region. 

McKean : Bradford. D. A. Burnett. (Porter's Cata- 

logue). 
11. Brachythecium starket [Bride!] Bryologia Europaea, 
(Hypnum siarhci Bridel). 
(Plate Li) 

Dark green, widely and thinly cespitose, the plants usual- 
ly quite distinctly complanate: stems slender, creeping, radicu- 
lose, pinnate with short, curved-ascending, rather distant, 
slender branches; branch-leaves loose, divergently spreading, 
often somewhat secund, those from the middle of the branches 
broadly ovate to broadly triangular-cordate, abruptly and 
usually rather shortly slender-acuminate, apically twisted, rare- 
ly plicate, strongly and broadly decurrent, marginally serrate 
above, denticulate below; costa variable but usually about 
three-fourths as long as the leaf; median leaf-cells about 
8-15:1, fusiform-hexagonal to fusiform-rhomboid, sometimes 
shorter, somewhat incrassate; the basal in one or two rows 
more or less rectangular-oblong, the alar rather numerous, sub- 
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rectangular, with thick and often brownish or yellowish walls, 
forming quite distinct auricles; stem-leaves usually smaller 
than branch-leaves, proportionally narrower: seta papillose, 3 
to 4 cm. long, flexuous, slender, castaneous; capsule small, 
turgid-oval, often blackish when ripe, the urn about 2.5-3X1 
mm., dorsally gibbous, castaneous, abruptly more or less 
horizontal, sub-globose when empty; annulus large; exothe- 
cial cells rounded- quadrate and small at the rim, oblong-rec- 
tangular and a little larger below, all strongly castaneous or 
yellowish and incrassate ; peris tome- teeth castaneous below, 
set far back from the edge of rim, margined, rather widely 
confluent at base, lamellate, cross-striolate dorsally below, 
hyaline and papillose at apex, strongly trabeculate; segments 
slender, about as long as teeth, carinately split and often 
widely gaping in the middle, yellowish ; basal membrane about 
two-fifths as high as the teeth, the cilia 2 or 3, strongly ap- 
pendiculate. hyaline granular, a little shorter than the seg- 
ments; spores about .012-.015 mm., greenish-yellow or brown- 
ish, slightly roughened, medium-walled, mature in winter. 

On moist, rotten wood, stumps, bases. of trees, earth, in 
moi.st woods in hilly or mountainous regions; Europe, and 
from Arctic America to northern United States as far south as 
New Jersey and Pennsylvania. Probably rare in our region. 

Elk : Renezette. McMinn. (Porter's Cata- 

logue). 

McKean ; On shaded banks along Marilla Rrook, 

Ilradford. April 2.S, 1897. D. A. B. (Fig- 
ured). 

12. Brachythecium velutinum [Linnaeus] Dryologia Europxa. 
{Hypmtm velulintim Linnaeus; M. dcclivum Mitten). 
(Plate LI) 
Slender and usually in low. soft, silky mats, bright or 
yellowish-green, prostrate: stems radiculose; branches numer- 
ous, short, in our specimens the branches usually less than 5 
mm. long, crowded, irregular or curved, more or less sub- 
pinnate; branch-leaves loosely erect-spreading to sub-secund, 
more widely spreading when dry, lanceolate to lance-ovate, in 
ours mainly l-L.'i mm. long, tapering to a long acumination, 
serrate, aptcally often twisted, shortly decurrent, faintly plicate, 
glossy when dry, marginally plane ; costa slender, reaching 
about to the middle; median leaf-cells narrow-linear, rather 
obtuse, about 8-I.S:l, the apical similar but a little shorter, 
the basal shorter, the alar few, rather opaque, incrassate, sub- 
quadrate; the stem-leaves similar but usually not so large as 
some of the branch-leaves ; perichxtial leaves erect, slenderly 
acuminate, up to 1.8 mm. long; seta about 1..'' cm. long, very 
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rough, caslaneous, Hatten«d and twisted when dry; capsule 
about 2-2.5 mhi. long, 2-3:1, turgid-oblong, dorsaliy gibbous 
to sub-arcuate, castaneous, inclined to horizontally spreading; 
exothecial cells small and rounded -quad fate at rim, oblong- 
rectangular below, all densely Jncrassate; peristome-teeth 
slender, j:astaneous and confluent at base, apicaUy hyaline and 
papillose, dorsaliy cross-striolate, closely trabeculate and 
lamellate; segments nearly as long as the teeth, slender, cari- 
nately split between the nodes, yellowish, the basal membrane 
one-third to two-fifths as high; cilia 2 or 3, nodose, hyaline, 
somewhat shorter than the segments; lid conic-aCuminate, 
about 0,5-0,8 mm. long ; annulus large ; spores mature in win- 
ter, faintly roughened, medium-walled, brownish, .013-.O16 
mm. in diameter. 

On earth, rocks, bases of trees, rotting wood, etc., in rather 
dry woods, often on knolls; Europe, Asia, and from Arctic 
America south to New Jersey and Pennsylvania and also in 
the Pacific States. Thus far reported but once in our region, 

McKean ; Langmade, near Bradford, April 25, 1898. 

D. A. B. (Figured). 

13. Brachytbectum populeum (Hedwig) Bryologia Europxa. 

{Hypnum populeum Hedwig). 

Slender, densely cespitose in small yellowish green tufts, 
lustrous: stems procumbent, branched with numerous, more 
or less pinnately-arranged, erect or curved-ascending branches ; 
leaves of stem and branches similar except that the branch- 
leaves are narrower and lanceolate ; stem-leaves rather closely 
imbricated, erect to erect-spreading when dry, ovate-lanceolate, 
serrate to nearly entire, slenderly and gradually acuminate, 
non-striate, shortly decurrent; costa strong and nearly reach- 
ing the apex; median leaf-cells about 5-8:1, sometimes relative- 
ly longer, the basal more or less rectangular, the alar numerous, 
often yellowish but rather opaque ; seta rough except towards 
the base, where nearly smooth, dark brown ; annulus persistent, 
simple, narrow ; capsule cernuous, turgid-ovate to oval, mostly 
dorsaliy gibbous, glossy, constricted at the mouth when dry; 
lid short-acuminate; peristome normal, cilia short, usually 1 or 
2 and unequal, appendiculate ; spores mature in winter; au- 
toicous. 

On roots of trees, stones, sometimes on bases of trees, in 
shady woods, said to be somewhat partial to pine woods; 
Europe, northern Africa, and from Nova Scotia to North Caro- 
lina and in British Columbia. Rare in our region. 

McKean : "B. populeum rufescens." Bradford l\ A. 

B. (Porter's Catalogue). 
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14. Brachytbecium Magellan (Hedwig) New Combination. 
(Hypnum flagellare Hedwig; Hypnum plumosiim Swartz; 

B. plumosum Bryolog^a Europxa). 
{Plate LI I) 

Robust in loose, wide, green mats, brownish below : stems 
prostrate, up to 5 or 6 or more cm. long, with rather densely 
pinnate branches ; the branches stout, ascending to erect, some- 
what tumid with the closely imbricate, concave leaves; leaves 
crowded, erect-spreading when moist, imbricated when drj-, 
often quite strongly falcate-secund, the branch-leaves lanceo- 
late to broadly lance-ovate, abruptly slenderly acuminate, 
about 1.3-2.0xO'l-0.y mm., decurrent. serrate above to nearly 
entire, the base very concave somewhat excavate at tlie alse, 
narrowed, sometimes striate when dry, margin plane or slight- 
ly recurved at the base; costa reaching to the middle or a 
little farther; median leaf-cells narrow to linear, about 8-15:1, 
the apical shorter, the basal shorter, the median basal en- 
larged, rounded to oblong, incrassate, sometimes porose. the 
alar somewhat smaller, oblong to sub-quadrate, in- 
crassate and somewhat opaque; stem-leaves similar, rather 
scattered, usually smaller and narrower, about l.SxOf'-O-^ 
mm., narrowly triangular-ovate ; perichstial bracts more or less 
erect, partly sheathing: seta papillose in the upper half, cas- 
taneous, stout, l..S-2,0 cm. long, sinistrorse below, sometimes 
dextrorse above; capsule about 1.5-2.5x1 mm., turgidly oval- 
oblong, blackish when old, dorsally gibbous, horizontal to sub- 
erect, somewhat uiisymmetric ; lid conic-acute about 0.6-0.8 
mm. long; annulus simple, persistent; peristome-teeth cas- 
taneous. confluent at base, strongly trabeculate and lamellate, 
prominently margined by the projecting lamellae, dorsally 
cross-striolate below, hyaline and papillose at apex; segments 
narrow, carinately split but usually not widely gaping, yellow- 
ish, nearly as long as teeth, the basal membrane about one- 
third as high; cilia 2. nodose, hyaline, sometimes appendicu- 
late below, about as long as the segments ; spores smooth, 
medium-walled, brownish, about .013-.017 mm., mature in 
autumn. 

On rocks in streams, in non-calcareous habitats; Europe, 
Asia, Hawaiian Islands, and from Newfoundland to British 
Columbia and south in the mountains to Alabama. Very com- 
mon in our region. 

Allegheny : Fourteen pockets, various localities, vari- 

ous data; Wildwood Road Hollow, No- 
vember 19, 1908. O. E. J. and G. K. J. 
( Figured ) . 

Bedford : Along Wills Creek, near Hyndman, Octo- 

ber 9, 1904. O. E. J. 
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Center : Edge of sink-hole pond, Scotia, September 

22, 1909. O. E. J. 
Fayette : On rocks in edge of Meadow Run, May 

30, 1908. O. E. J. and G. K. J. 
McKean : Lewis' Run, Bradford, January 24. 1895. 

D. A. B. 
Westmoreland: Garrett Farm, twg miles south of Traf- 
„ , J ,ford, August 21, 1910. O.E.J. 

I4a. Brachjrtnecium flagellare variety homomallum (Bryologia 
Europfea) New Combination. 
(B. pluiiiosiiiii var. homoniaUum Rrj'ologia Hiirop.ea). 
(Plate LIlJ 
This variety differs from the type of the species in liav- 
ing the leaves distinctly falcate-secund. It is said to be gen- 
erally smaller with narrower leases and with the capsule small 
and ovate. In the same pockets with typical B. flagcHare can 
often be found specimens with characters approaching more or 
less closely the variety. The following pocket of specimens 
perhaps typical of the variety: 

McKean : Gate's Hollow, liradford. April 18. 1897. 

n. A. P.. (Figured). 

4. CIRRWHYLLVM Grout. 

Dioicous : slender to robust, widely cespitose, whitisli to 
-yellowish-green, rarely darker, mostly lustrous: stem creeping 
to ascending, often stolon-like, pinnately to fasciculately 
branched, often with flagellae; brandies ascending to erect, 
more or less densely-leaved and julacepus; leaves uniform, 
often spreading, often drying imbricate, concave, somewhat 
weakly plicate, ovate to oblong from a somewhat narrowed 
and decurrent base, more or less abruptly lanceolate to pilifer- 
ous at the apex, plane-margined, serrate to entire ; costa simple, 
ending at or above the middle of the leaf, never ending in a 
dorsal spine; median leaf-cells narrowly prosenchymatous, 
smooth, the basal, shorter, thickened, and porose, the alar 
more or less numerous, short-rectangular to quadrate, mostly 
green; inner perichietiai leaves from a sheathing ba.se abruptly 
long and finely acuminate: seta elongate, mostly rough; cap- 
sule cernuous to horizontal, oval to oblong-oval, more or less 
dorsally gibbous, rarely erect and sub-cylindric ; annulus pres- 
ent; peristome as in Bracliytlteciiim ; lid usually more or less 
long-rostrate from a conic base. 

A small genus of about 14 species, mostly in temperate 
regions on rocks and earth : 4 species in North America ; 2 
species in our region. 
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Key to the Species. 

a. Stems without stolons, almost regularly pinnate; the acumination 
about one-haH as long as the body of the leaf: seta rough. 
1. C piliferum. 
a. Stems with stolons, irregularly branched; the le a f-acumi nation 
short : seta smooth. 2. C. BoscU. 

1. Cirri{diylluin pilifenan [Schreber) Grout. 
(Hypnum piliferum Schreber; Eurkyitchium piliferutn Bryologia 

Europaea) . 

Robust, in loose straggling patches, glossy yellow-green : 
stems elongate, up to 10 or 15 cm. long, prostrate, creeping, 
radiculose, more or less pinnate; the ends of the stems and 
branches of a paler shining green; leaves concave, widely ob- 
long-ovate, spoon-shaped, abruptly hair-pointed from the 
rounded apex, the piliferous acumination often reaching one- 
half the length of the main portion of the leaf, towards the 
apex of the stems and branches the leaves more closely im- 
bricate and fonning cuspidate terete points, but with the pili- 
ferous leaf-tips flex uous-sp reading, leaf-margin usually slightly 
denticulate, plane or inflexed; when dry the leaves striate; 
median leaf-cells about 10-15:1, the basal more lax, shorter 
and wider, the angular forming a well-detined patch, large, 
oval-rectangualr ; the branch-leaves somewhat smaller, nar- 
rower and more gradually pointed; costa broad at base, reach- 
ing to about three-fourths the length of the leaf: seta about 
2.5 cm. long, rough; capsule oval-oblong to turgid, somewhat 
arcuate, when dry and empty strongly arcuate and constricted 
below the mouth, about 2 mm. long; lid conic with a subulate 
beak about as long as urn, 2 mm. ; peristome large, teeth long, 
the segments about as long, the cilia non-appendiculate, 2 or 
3, about as long as the segments ; spores mature in fall but 
capsules rarely found. 

In wet woods and swampy meadows, on the ground or 
on the bases of trees; Europe, and from Greenland to Mary- 
land and Ohio, also from Montana to California. Not common 
in our region. 

Elk : Benezette. McMinn. (Porter's Cata- 

logue). 

McKean : D. A. Burnett. {Porter's Catalogue). 

2. Cirriphyllum boscii (Schwaegrichen) Grout. 

{Hypnum boscii Schwaegrichen; Eurynchium Boscii Jaeger). 

{Plate LII) 

Loosely cespitose in large, golden-green mats, the older 
portions blackish, robust : stems up to 8~10 cm. long, prostrate, 
somewhat pinnately branching, the branches mostly simple, 
erect, turgid-terete ; leaves closely to loosely imbricate, large, 
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about 1.5-2.5 mm. long, spoon-shaped, abruptly acuminate, the 
acumination filiform and twisted, the leaves oblong-ovate, 
scarious, shining; costa double and short, or simple and reach- 
ing to the leaf-middle; median leaf-cells narrowly linear- 
rhomboid, the marginal shorter and mainly rhomboid, the bas^l 
short, wide, yellowish-brown, pellucid, irregularly oblong to 
rectangular, larger but shorter, the alar incrassate, quadrate, 
forming an indistinct group, the apical shorter and wider than 
the median, the median about 6-10:1; perichsettal leaves nar- 
rowly long-acuminate, the inner erect : seta smooth ; capsule 
oblong, about 2.5-3:1, the urn about 2 mm. long, inclined, sub- 
arcuate ; lid sharply obliquely rostrate, about 1 mm. long ; 
annulus present ; peristome normally hypnoid with somewhat 
split segments and cilia 3, about as long as segments ; spores 
mature in fall. 

On earth or rocks in moist woods, often at the edges of 
the woods, or even in the fields; from New England to Florida 
and westward to Colorado. Probably fairly common in our 
region. 

Cambria : (Porter's Catalogue). 

Huntingdon : Pennsylvania Furnace, July 13, 1909. 
O. E. J. 

Washington : Linn and Simonton. (Porter's Catalogue). 

Westmoreland: Hillside, May 22, 1909. O. E. J. (Fig- 
ured). 

5. OXYRHYNCHIVM (Bryologia Europtea) Wamstori. 

Mostly dioicous: slender to robust, laxly to densely 
cespitose, dark to yellowish-green, drying soft or stiff, dull to 
lustrous: stem creeping or ascending, often stolon-like, often 
bearing rhizoids, irregularly pinnate to fasciculately branched ; 
branches mostly complanate-leaved, stem-leaves and branch- 
leaves sometimes different, sometimes similar except in size, 
non-plicate, but little concave; stem-leaves erpct-spreading to 
squarrose, from a somewhat narrowed and sometimes decur- 
rent base ovate to triangularly oval, with short and broad or 
somewhat longer apex, plane-margined, somewhat serrate ; 
costa simple, ending at or above the leaf-middle, often ending 
in a dorsal spine; median leaf-cells narrowly prosenchymatous, 
smooth, the basal shorter, mostly incrassate and porose, the 
alar differentiated : seta elongated, mostly red, quite thick, 
mostly rough ; capsule cernuous to horizontal, sometimes sub- 
erect, thickly oval to oblong-ovate, dorsally gibbous; annulus 
present; peristome as in Brackytkecium ; lid long and obliquely 
subulate-rostrate; calyptra glabrous. 

A genus of about 30 species, on damp and shaded rocks, 
stones, or sometimes in watfr, mostly in temperate regions; 
4 species in North America; 2 species in our region. 
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Key to the Species. 

a. Aquatic; alar leaf-cells forming a slightly differentiated group: seia 
smooth. 

I. 0. riparioidts. 
a. Terrestrial: alar leaf-cells not differentiated: seta roughly papillose. 

1. Oxyriiynchium riparioides [Hedwig] New Combination. 
{Hypnum rusciforme Necker; Eurhyiichium rusciforme Milde; 

Hypnnm riparioides Hedwig : Rhynchostegiuiii rusciforme 

Bryologia Europaea). 

(Plate LIII) 

Robust, in large tufts, dark to blackish below: stems 
pro.strate, woody, and usually denuded below; branches sub- 
erect or ascending, usually more or less rigid and harsli, es- 
pecially when dry; leaves ovate, loosely ascending or erect- 
spreading, scarcely decurrent, about 2-2.5x1-1-5 mm., obtuse 
to acute, plane-margined, somewhat concave, denticulate nearly 
to the base; costa thick below, reaching to one-half or two- 
thirds the length of the leaf, or occasionally even sub-percur- 
rent, often ending in a dorsal spine; median leaf-cells incras- 
sate. linear- fusiform, about 10-12:1, the apical and basal shorter 
and broader, but no alar group differentiated, the median and 
upper slightly dorsally spinose: seta smooth, about 1.5 cm, 
long, castaneous, slightly twisted when dry; capsule castane- 
oup, ovoid-oblong, somewhat constricted below the mouth 
when dry, about 2-3:1, dorsally turgid but scarcely curved, 
inclined or nearly horizontal, the urn about 1.5-2 mm. long; 
lid obliquely slenderly rostrate from a conic base, about two- 
thirds as long as the urn; annulus revoluble. usually 2-seriate; 
exothecial cells yellowish-incras,sate, at the rim small and 
rounded-quadrate, below rather large and irregularly oblong- 
rectangular; peristome-teeth slender, apically hyaline-papillose, 
strongly trabeculate, dorsally plainly lamellate and finely cross- 
striolate, margined, confluent at base; segments about as long, 
usually carinately widely gaping but remaining unsplit at apex, 
the basal membrane about one-half as high : cilia 2-^, subulate, 
nodose to sub-appendiculate, somewhat shorter than the seg- 
ments; spores weakly papillose, medium-walled, yellowish, 
about .010-.013 mm., mature in early fall. 

On rocks in streams and rivulets; Europe, Asia, northern 
Africa, and from Newfoundland to Ontario and southwards in 
the mountains to Georgia. Quite common in our region. 

Cambria : Cresson. T. P. James. (Porter's Cata- 

logue). 

Center : In rapidly flowing mountain-stream, 

Tussey's Mt., above Shineletown. lulv 
15, 1909. O. E. J. 
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Lawrence : In rivulet, bottom of Conoquennessing 

Gorge, near Rock Point, October 15, 19ia 
O. E. J. and G. K. J. 

McKean : On stones in running water, Boss Branch, 

October 20, 1893, Bolivar Run, August 
25, 1895, Lewis' Run, November 24, 1895, 
and Bennett Brook, November 2, 1896, 
all near Bradford. D. A. B. 

Westmoreland: On submerged stones in Tub-Mill Run 
and on gravelly bottom of mountain 
spring, Mellon's estate, Rachelwood, 
Laurel Hill Mountain, September 8-11, 

2. Oxyrhynchium hlans (Hedwig) New Combination. 

(Hypmiiii hians Hedwig; Eurynchtum Aia*w Jaeger and Sauer- 
beck; Hypnum praelongum C. Mueller; Pterygynandrttm 
apiculatuin Bridel). 

(Plate LHI) 
Rather slender, depressed, cespitose, somewhat shining: 
stems creeping, rather sparsely branched, slender, usually not 
over 3 or 4 cm. long, the branches short and more or less dis- 
tichously arranged ; leaves of the stem and longer branches 
rather distant, on some of the short branches sometimes more 
or less imbricated-julaceous, the stem-leaves about 1-1.6 mm. 
long by three-fourths as wide, concave, ovate, the apex abrupt- 
ly acute to shortly acuminate, the base clasping but not de- 
current, margins sharply serrulate nearly to the base; branch- 
leaves closely similar; costa distinct, reaching to one-half to 
four-fifths the length of the leaf; median cells about 5-8:1, 
prosenchymatous, medium-walled, the apical rhomboid, short- 
er, about 2-4:1, the basal shorter and incrassate, the alar form- 
ing an indistinct group of thick-walled quadrate to rectangular 
cells : perichKtial leaves up to 2 ram. long, ovate-oblong, sheath- 
ing, acuminate, serrate above: seta dark-castaneous, stout, 
strongly papillose. 1-1.5 cm. long; capsule inclined to hori- 
zontal, arcuately oblong-cylindric, narrowed below the rim 
but slightly when dry, the urn about 2 mm. long by 1 mm. 
thick, castaneous ; operculum conic and slenderly rostrate, 
yellowish, about 1 mm. long; exothecial cells yellowish-incras- 
sate, at the rim rounded-quadrate in about two series, below 
larger oblong-rectangular; annulus narrow, 2-seriate; peris- 
tome-teeth castaneous, slender, hyaline-papillose at apex, 
strongly trabeculate, narrowly margined, the dorsal lamellx 
often in three series towards the base, striolate in various di- 
rections; segments about as long as teeth, slender, narrowly 
■carinately gaping between nodes, the basal membrane about 
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two-fiftfas as high afi Leeth, the cilia usually two, sleiuj^r, no- 
dose to shortly appendiculate, nearly as long as segments; 
spores papillose, yellowish, medium-walled, about .011-.015 
mm. in diameter, mature in late fall or early winter. 

On the ground in moist, shady places in woods, etc , in 
Europe, Asia, and in North America from Nova Scotia to 
British Columbia south to the Gulf States. Apparently not 
common in our region. 

Fayette : Ohio Pyle, September 1-3. 1906. O. E. J. 

and G. K. J. 
McKean : On shaded banks of rivulet. Bennett 

Brook, April 9, 1893, Marilla Brook. Sep- 
tember 29, 1894 (Figured), and on ground 
over leaf-mold. April 19, 1897. All near 
Hradfrod. D. A. B. 

6. EVRVNCHWM Br>'ologU Europaa. 

Dioicous and pseudoautoicous : slender to robust, laxly or 
densely cespitose, green to yellowish, drying stiff and more or 
less lustrous: stem creeping to ascending, often more or less 
stolon-like, here and there fasciculate, often bearing llagellae, 
pinnate to fasciculate or even dendroid; branches more or less 
densely-leaved ; leaves often dimorphic, mostly plicate ; stem- 
leaves spreading to squarrose, more or less concave, ovate- 
cordate to triangular-cordate from a narrowed and more or less 
decurrent base, margins j^ane, serrate, the apex short and 
broad to long and narrow ; costa simple, more or elss elongate, 
often ending as a dorsal spine; median leaf-cells smooth, 
prosenchymatous, narrow, at base shorter and usually incras- 
sate and porose, the alar diiJerentiated; inner perichaetial leaves 
with squarrose-reflexed, subulate tips : seta mostly smooth ; 
capsule sernuous, sometimes horizontal, ovate to sub-cylindric, 
more or less dorsally gibbous; peristcKne as in Brackylkecium; 
lid long and finely rostrate; calyptra glabrous. 

A genus of about 16 species, on rocks, earth, or bark, al- 
most entirely in temperate regions; about 6 species in North 
America ; orobaljly cwily .one species in our region. 

I. Euryifchium pukhellum (Hedwig) New Combination. 
(Hypnum pulchellum Hedwig ; H. strigosum Hoffmann ; Eurhyn- 
chiitm strigosmn Bryologia Europsea). 

So far as known this species is represented in our region 
only by tJie following variety, which differs from the typical 
species in the larger leaves and sporogonia and the more rcSiust 
habit. 
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la. Eurynchium pukhcllum ^'ariety robustum (Roell) New 

Combination. 

(£. sfrigosum var. robustum Roell; Hypmtm strigosum Drum- 

mond ) . 

(Plate LIII) 

Loosely matted or densely tufted, bright and shining 
green: stems stoloniferous, creeping, with distant leaves; 
secondary stems prostrate to erect, often curved, rather robust; 
leaves on the middle of the branches erect-spreading, lance- 
ovate, scarcely decurrent, reaching about 1-1.2x0.4-0.5 mm., 
acute to widely obtuse, planc-margtned, sharply serrate above, 
concave, scarcely plicate, costate to about two-thirds, the costa 
usually ending in a dorsal spine; median leaf-celts about 8-10:1, 
linear to linear-rhomboid, the apical becoming rhomboid-ob- 
long and about 2-3:1. the basal somewhat shorter than the 
median, the alar few, rectangular to quadrate or oval ; stem- 
leaves decurrent, rather long-acuminate from an ovate to tri- 
ansjnlar-ovate base, somewhat larger than the branch-leaves, 
reaching about 1,2-1.5 mm. long, serrate nearly to the base, 
costate to about two-thirds; paraphyllia small, rounded-ovate ; 
leaves on the stolons ecostate, triangular-ovate, small, acumi- 
nate: seta castaneous. smooth, about 1-1.5 cm. long, drying 
dextrorse above : capsule yellowish-brown, oblong-ovate, about 
2-3:1, more or less dorsally turgid or sub-arcuate, drying 
slightly constricted below the mouth, inclined or almost hori- 
zontal, the urn about 2 mm. long; annulus 2-3-seriate; lid 
convex, slenderly rostrate, about 1.5 mm. long ; exothecial cells 
rounded-quadrate at rim, oblong- hexagonal to rectangular 
below, incrassate; peristome-teeth hyaline and papillose at 
apex, below dorsally cross-striolate, margined, plainly lamel- 
late, strongly trabeculate, confluent at base: segments narrow, 
nearly as long as the teeth, carinately split between the nodes, 
yellowish, the basal membrane about two-lifths as high; cilia 
3. slender, hyaline, nodose, usually one or two of them nearly 
as long as the segments; spores yellowish, incrassate, papil- 
lose, about .O12-.014 mm., mature in autumn. 

The species occurs on gravelly or sandy soil, rocks, roots 
of trees, etc., in open woods in Kurope. Asia, northern Africa, 
and from Arctic America to northern United States. The 
variety robustum occurs in north central United States and 
rather commonly in the northern portion of our region. 

Elk : McMinn. {Porter's Catalogue). 

McKean : Six pockets of specimens collected on the 

ground or on rocks in woods, near Brad- 
ford. May 13, 1893, to September 29. 1896. 
(Figured). D. A. B. 
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7. BRVHNIA Kaurin. 

Dioicous: more or less slender, weak, widely and laxly 
cespitose, more or less dark green, when old yellowish or 
brownish, rather dull: stem elongate, procumbent, rhizoids 
fascicled, branching interruptedly pinnate, some of the shoots 
in the middle of the tufts often erect and tree-like but later 
procumbent and giving rise to new shoots; branches usually 
spreading to recurved, thin, acute, mostly laxly-leaved ; 
paraphylTia none; stem-leaves loosely imbricate, more or less 
concave, irregularly plicate, triangular-cordate to lance-ovate 
from a widely decurrent and non-auriculate base; shortly or 
more slenderly pointed, plane-margined, finely serrate all 
around; costa simple, ending in or over the leaf-middle, 
smooth; median leaf-cells incrassate, green, oblong-rhomboid 
to oblong-hexagonal, the basal lax, a few alar rectangular; 
branch-leaves mostly dorsally rough by projecting cell-angles, 
sharply serrate all around; costa often ending dorsally in a 
spine; inner perichxtial leaves oblong, abruptly narrowed to 
a reflexed-squarrose, long, serrate acumination: seta &-15 mm., 
dark red, very rough; capsule cernuous to horizontal, dorsally 
gibbous, oval, to oblong-cylindric ; annulus present ; peristomes 
of equal length, the teeth basally confluent, dorsally cross- 
striate, normally lamellate, apically papillose; inner peris- 
tome yellow, finely papillose, basal membrane high, segments 
lanceolate, long-subulate, split and finally gaping along the 
keel, cilia well-developed; lid more or less plainly shortly and 
thickly rostrate from a conic base; calyptra glabrous. 

A small genus of 5 species, occurring on various sub- 
strata, confined to the Northern Hemisphere; 3 species in 
North America; 2 species in our region. 

Key to the Species. 

a. Branch-leaves acute to short-poiiit«d, the apex mostly tnjsted 

1. B. novae-angliae. 
a. Branch-leaves acunnnate, the apex not twisted. 

2, B. grammicahr. 

1. Bryhnia novae-angltae (Sullivant and Lesquereux) Grout. 
{Hypmtm novae-angHae Sullivant and Lesquereux; Brachy- 

tkecium novae-angliae Jaeger and Sauerbeck). 

Widely and loosely matted, bright green outside, dirty 
green inside, rigid: stems prostrate, irregularly sub-pinnately 
branched, sometimes more or less dendroidal in appearance; 
branches often quite distinctly julaceous; branch-leaves rather 
loosely imbricate when dry, erect-spreading when moist, 
ovate, acuminate, concave, decurrent, serrulate, up to 1-1.2X 
0,5-0.6 mm., dorsally papillose by reason of the projecting cell- 
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angles, the leaf-apex often twisted about half-around to the 
right, {sitiistrorse) ; median leaf-cells about 5-6:1, oblong- 
hexagonal, somewhat shorter and broader below and at the 
basal angles; perichsetial leaves ovate, abruptly long-acumi- 
nate, faintly costate; costa of branch- and stem-leaves reach- 
ing about to the middle ; stem-leaves similar to the branch- 
leaves: seta short, very rough, dark castaneous; capsule dark- 
castaneous, blackish when old, about 4-5:1, reaching about 
3,5 mm. in length, oblong, erect, slightly curved; lid conic- 
acuminate; peristome normal; annulus double, targe; spores 
mature in winter. 

On the ground and on stones in swamps and wet, shady 
places; Europe, Asia, and from Canada to Missouri and North 
Carolina. Rather uncommon in our region. 

Butler : On swampy soil, Crider's Corners, Decem- 

ber 29, 1908. O. E. J. 

McKean : Bradford. D.A.Burnett. ( Porter's Cata- 

logue). 

2. Bryhnia gramintcolor [Uridel] Grout. 

{Hypnum graminUolor Bridel; H. siiHwantii Spruce; Eurkyn- 

chiuin gramiiiicoloT Paris). 

(Plate LIV) 

Small, much more slender than the preceding species, 
densely to loosely cespitose, pale green, yellowish below : stems 
slender, red, usually not over 1-2 cm. long, rather irregularly 
branched with erect branches; branch-leaves reaching about 
0.8xO-2-0,3 mm., narrowly lance-ovate, long-acuminate, con- 
cave, serrulate to the base, marginally reflexed below, the base 
scarcely decurrent, the back strongly papillose by reason of 
the projecting cell-angles, the costa reaching to above the 
middle; stem-leaves larger, up to 0.8-1.0x0.4-0.5 mm., with a 
somewhat more slender acumen; median leaf-cells hnear- 
fiexuous, incrassate, varying from 8-20:1, minute, obtuse, the 
alar sub-quadrate, thin-walled, pellucid; perichsetial leaves ob- 
long, basally sheathing, filiform-acuminate, very faintly 
costate : seta about 1 cm. long, rough throughout ; capsule oval 
to oblong or turgid-ovate, dorsally somewhat gibbous about 
2-3:1, inclined, about 2-2.5 mm. long; annulus simple per- 
sistent; lid conic to short-rostrate; peristome normally 
hypnoid, segments as long as the teeth, carinately split, the 
cilia 2, somewhat shorter; rather uncommon, capsules rarely 
produced. 

In moist woods and shady places on rocks or earth; from 
New Brunswick to Minnesota and south to Georgia. Rare in 
our region. 
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Huntingdon : Alexandria. T, C. Porter (Porter's Cata- 
lofjne. 

McfCeaii : liolivar and Bennett divide on shaded 

dripping rocks, April 21, 1895 (Figured), 
and on perpendicular faces of rocks, 
Lewis' Run, April 23. 1893. D. A. B. 

8. RHYNCfiOSTEGIVM Bryologia Europaea. 

Autoicous: more or less robust to quite slender, mostly 
soft, cespitose, pale green to dark green, rarely yellowish to 
golden-brown, more or less lustrous : stem creeping, bearing 
rhizoids, sometimes stolon-like, irregularly to pinnately 
branched; branches more or less thickly-leaved, often com- 
planate; leaves spreading, rarely imbricate, shortly or non-de- 
current, mostly a little concave, non-plicate, ovate to lance- 
ovate from a narrowed base, with a short or long point, mostly 
serrulate, the margin basally reflexed ; costa simple or rarely 
forked, ending in about the middle of the leaf; median leaf- 
cells mostly narrowly prosenchymatous, smooth, the basal 
shorter and wider, the alar not differentiated, sometimes short- 
rectangular or quadrate; inner perichxttal leaves sheathing, 
abruptly subulate and reflexed from the middle: seta more or 
less elongate, smooth ; capsule cernuous to horizontal, oval 
and weakly gibbous dorsally to oblong or oblong-cylindric and 
almost symmetric, often constricted below the mouth when 
dry and empty; annulus present; peristome as in Brachythe- 
ciuin : lid long-rostrate from a convex -conic base ; calyptra- 
glabrou.-'. 

About 113 species, occurring on earth and stones, mostly 
In the temperate and sub-tropic regions; about 8 species in 
North America ; prqbably only the following in our r^ion : 

1. Rhynchostegium serrulatum (Heawig") Jaeger. 
(Hypunm serrulatum Hedwig). 
(Plate LIV) 
Loosely matted, bright yellowish-green, when dry suli- 
lustrous: stems creeping, sub-pinnately branched with long 
and more or less 2-ranked branches; branch-leaves com- 
planate, 1.5-2 mm. long, thin, concave, ovate-lanceolate, acumi- 
nate, serrulate from usually below the middle, thinly-costate 
to the middle or beyond, the apex often twisted, the margin 
plane and not bordered ; perichxtial leaves similar but more 
oblong; stem-leaves similar but relatively wider and more 
cordate; median leaf-cells linear, prosenchymatous, about 
8-10:1, at base somewhat broader and shorter, the alar not 
differentiated: seta about 2.'> cm. long, smooth, castaneous, 
sinistrorse when dry; capsule light yellow to dark castaneous. 
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oblong, cernuous, incurved, when dry contracted below the 
mouth ; lid conic, slenderly rostrate, the beak long and re- 
curved; peristome-segments nearly as long as teeth, cilia 
usually 3, about as long ^s segments, nodose to weakly ap- 
pendiculate; basal membrane reaching almost to middle of 
inner peristome ; teeth narrowly lanceolate, yellowish-brown, 
with distinct dlvisural, moderately trabeculate; annulus large; 
exothecial cells rectangular to iiexagonal. yellowish-incrassate, 
or brownish ; spores yellowish-incrassate, finely papillose, 
about .009-.O12 mm. in diameter, mature in September and 
October. 

In shaded woods on leaf-humus, old logs, etc., from New- 
foundland to the Gulf States and west to the Mississippi River, 
also in British Columbia and Alaska. Very common in our 
region. 

: Forty pockets representing collections 
from almost all sections of the county, 
various data. Figured from specimens 
from Darlington Hollow, .^spinwall, Oc- 
tober 23, 1908. O. E. J. 
: Kittanning, September 24, 1904. and Oc- 
tober 21, 1905. O. E.J,; Buttermilk Falls. 
August 22, 1903. D. R, Sumstine. 
: T. P. James. (Porter's Catalogue). 
: Swampy woods near Crider's Corners, 

December 29, 1908. O. E. J. 
: Eleven pockets, Ohio Pyle, various dates, 
O. E. J., and O. E. J. and G. K. J.; Cheat 
Haven, September 3-6. 1910. O. E. J. and 
G. K. J. 
: Charleroi, October 13, 1905. O. E. J. and 
G, E. K. 
Westmoreland : Mellon "s estate (Rachelwood), Laurel 
Hill Mountain, September 8-11. 1907. O. 
E. J,; Chestnut Ridge above Hillside. 
September 16-17, 1909, and "Shades." near 
Hlackburn, March 2.>. 1910. O. E. J. and 
G. K. J. 
: Cresson. T. P. James. (Porter's Cata- 
logue). 
: Quintuple. January 17, 1894. D. A. B. 
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McKean 
GLOSSARY OF ERYOLOGtCAL TERMS USED I\ THE 

JLANUAL 
Acaitlescent. steniless. 

Acrocarpous, with the fruit terminal on the slem or branch. 
Acumen, a slenderly tapering apex, — acumination. 
Acii»ii>iate, narrowly and slenderly tapering at the apex. 
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Acute, rather abruptly sharply pointed. 

Alar, applied to the cells at the basal angles of the leaf. 

Angular, applied to the alar i^oup of cells. 

Annulus, the ring of specialized cells often occurring between 
the rim of the capsule and the operculum. 

Aniheridiuin, the male reproductive organ. See Introduction. 

Apiculale, ending in a sharp and short point or apiculus. 

Apophysis, the hypophysis or swelling of the seta just below the 
capsule. 

Appendiculatc, with reference to the cilia, with short transverse 
bars. 

Archegon'mni, the more or less flask-shaped female organ. 

Arcuate, bent like a bow, 

Areoiation. the cellular mesh or network of the leaf. 

Ariftate, awn-like or bristle-like. 

Articulate, jointed, or with cross-bars. 

Attenuate, long drawn out. 

Auriculate, furnished with more or less ear-like lobes at the basal 
angles, applied to the leaf. 

Autoicous, having the archegonia and antheridia in separate clus- 
ters on the same plant. 

Axillary, situated in the axil or upper angle of the insertion of 
a leaf. 

Beak, the prolonged narrow ape.x of the operculum. 

Bicoslate, having a double costa or midrib. 

Bind, two-cleft. 

Bifurcate, forked. 

Bi-stralosc, with two layers of cells. 

Bi-striate. with two parallel lines or strise. 

Calypira, the thin and usually more or less membraneous hood or 
cap on top of the capsule. 

Campanulate, bell-shaped. 

Canaliculate, channeled. 

Caitcellate, (teeth) lattice-like. 

Capsule, the spore-case or so-called "fruit" of a moss. 

Carinate, keeled. 

Caulescent, furnished with a stem. 

Castaneous, chestnut-brown in color. 

Centra! Strand, a central bundle of narrow and elongated cells 
found in some moss-stems. 

Cermtous, somewhat drooping, nodding. 

Cespitosc, forming mats or tufts. 

Chlorophyllose, containing chlorophyll or the green coloring mat- 
ter of leaves. 

Cilia, fine hair-like processes, usually applied to the hair-like struc- 
tures often occurring between the peristome-segments. 

Circinate, coiled inward from the apex. 
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Cirrate, curling up in drying. 

Clavate, club-shaped. 

Cleistocarpous, applied to a capsule which bursts open irregularly. 

Collutn, the more or less tapering neck or base of the capsule. 

Columella, the central axis of the capsule around which the 

spores are produced. 
Coinosc, tufted at the apex, in a coma. 
Com plana! e, flattened. 
Confluent, merging together. 

Constricted, contracted somewhere below the top or apex. 
Cordate, heart-shaped. 
Cortex, the outer bark or specialized layer. 
Cortical, referring to the cortex. 
Costa, the midrib or mid-vein of the leaf. 
Crenote, with rounded teeth, 
Cribrose. perforated more or less sieve-like. 
Crispate, variously curled and bent. 
Cuctillate, hood-like. 
Cuneate, wedge-shaped. 

Cuspidate, tipped with a sharp and rigi4 point. 
Cuticular, belonging to the outermost skin. 
Cygneous, abruptly down-curved like a swan's neck. 
Cymbifomi, the whole leaf more or less boat-shaped. 
Decumbent, reclining but with the apex ascending. 
Decurrent, (leaves) with the borders extending down the stem 

below the insertion. 
Dehiscent, splitting open. 
Dendroid, tree-like in form. 
Dentate, toothed with outwardly directed teeth. 
Denticulate, minutely toothed. 
Deoperculate, (capsule) with the lid fallen off. 
Dextrorse, twisted to the right as the threads of the ordinary 

screw or bolt, used in the opposite sense by some authors. 
Dimidiate, split on one side. 
Dimorphous, with two forms. 

Dioicous, with the antheridia and archegonia on separate plants. 
Discoid, disk-shaped as in some male inflorescences. 
Distichous, in two opposite rows, two-ranked. 
Divaricate, widely diverging or spreading. 
Divisural (Line), the median line running up and down the teeth 

of the peristome and often zigzag. 
Ducts, applid to the narrow chlorophyllose cells in the leaves of 

the Sphagnums. 
Ecostate, without a costa. 
Eviarginatc, apically notched. 
Emergent, applied to capsules rising slightly above the perichaetial 

leaves. 
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Exanmilate, with no annulus. 

Erase, irregularly notched. 

Exeat-ate, applied to leaf-insertions hollowed out in a more or 
less definite curve. 

ExcurrenI, with the costa extending beyond the apex of the leaf. 

Exolhecial, the outer layer of cells of the capsule-wall. 

Exserted, projecting beyond, as a capsule rising beyond the peri- 
chxtial leaves. 

Fakate, scythe-shaped, flat, gradually tapering and curved. 

Falcate-scciind. falcate and turned to one side of the stein. 

Fasciculate, in close and usually short clusters : usually applied to 
short, unequal, lateral, bunched branches. 

Fasiit^iate. with branches erect, near together, and more or less 
equal in height. 

Fibrillose. apt^lied to hyaline cells of Sphagmitit in which the 
walls are lined with fine fibrils or filaments. 

Fill for III, thread-like. 

Fiinbriale, fringed. 

Flagrlliform. lash-like or whip-like. 

Flexuose. wavy or bending alternately back and forward. 

Frondose. bearing fronds, or frond-like. 

Fugaclotis. falling away very early. 

Fusiform, spindle-shaped. 

(iaiiictopkyte. the sexual stage in the life-history of the moss and 
resulting from the germination of a spore. Usually begins 
with a filamentous protonema which eventually gives rise 
to leafy stems, which finally bear the sexual organs (arche- 
gonia and antheridia) and, upon the fertilization of the 
archegonium, there is produced the other alternating phase, 
the sporophyte. 

Gfmmae, small more or less bud-like bodies capable of reproduc- 
ing the plant. 

<J em mi parous, producing gemmse. 

Geniculate, bent like a knee. 

Gibbous, swollen on one side. 

Glabrous, with a smooth surface. 

Glaucous, covered or whitened with a bloom. 

Graiiulose. finely roughened as with grains of sand. 

Gregarious, growing near together or in groups but not forming 
tufts or mats. 

Gymnostomous. with the mouth of the capsule devoid of peris- 
tome. 

Hamate, hooked. 

Heleroicous. with two or more forms of inflorescence in the same 
cluster. 

Hispid, beset with stiff hairs. 

Hispiduloiis. minutely hispid. 
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Homomallous, (leaves) bent or curved to tme side, all in the 

same direction. 
Hyaline, transparent and colorless like water. 
Hygroscopic, altering form or position with changes in moisture. 
Imbricated, overlapped like the shingles on a roof, 
Jmmerscd, (capsule) conceaied within the leaves of the peri 

chsetium. 
Incrassate, thickened, or thick-walled (cells), 
htdchiscent, not splitting open. 
Inflorescence, the clusters of reproductive organs, usually with 

enclosing bracts. 
ImuK-alion, a young offshoot from the stan. 
Insertion, the point of attachment of the leaf to the stem or 

branch. 
Involucre, a whorl of leaves or bracts around the flower, 
lulaceous, worm-like or catkin-like. 
Laciniate, deeply slashed or cut into narrow lobes. 
Lamellae, thin plates, particularly the flat plates on the dorsal 

surface of many peristomc-teeth ; also on ventral surface 

of many leaves. 
LaJiiina, the leaf -blade. 
Lanceolate, lance-shaped. 

Lid, the covering of the mouth of the capsule, the operculum. 
Ligulate, strap- shaped. 

Linear, long and narrow with parallel sides. 
Lingulate, tongue-shaped. 
Lumen, the cavity of a cell. 

Mamillate, tipped with a nipple-shaped projection. 
Margin, (of a leaf) a bordering band of peculiar shape or color.. 
Mitriform, mitre-shaped, or like a peaked cap, symmetric. 
Monoicous, with the antheridia and arcbegonia on the same plant. 
Mucronate, with the costa percurrent as a short small abrupt tip, 

tipped with a mucro. 
Muricate, with the surface roughened with short, hard points. 
Mtiticous, not pointed. 
Neck, the collum. 

Nodose, (cilia) with knots or swollen articulations. 
Ob-, a prefix often used to cwivey the sense of inversion. 
Obconic, inversely conic. 
Obcordale, in vers dy cordate. 

Obovate, inversely ovate, narrowed towards the base. 
Obsolete, scarcely apparent. 

Vffculum, the lid covering the mouth of the capsule. 
Ovate, more or less egg-shaped, with the broader end downward.. 
Ovoid, more usually applied to a solid with an egg-like outline. 
PanduriforiH, fiddle-shaped. 
Papillae, minute nipple-shaped protuberances. 
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Papillose or Papillate, covered with papillae. 

Paraphyllia, minute thin leaves or branched organs scattered 
among the leaves. 

Paraphyses, jointed and hyaline hair-like structures growing 
among the reproductive organs. 

Parenchymatous, composed of broad cells joined end-to-end with 
square ends, not dove-tailed. 

Paroicous. having the antheridia and archegonia in the same 
cluster but not mixed, the antheridia being in the axiU of 
the perichzetial leaves below the archegonia. 

Patent, spreading. 

Pectinate, branched or divided like a comb. 

Pedicel, the seta or stalk of the capsule. 

Pedicellate, furnished with a pedicel. 

Pellucid, translucent but scarcely hyaline. 

Pendulous, drooping rather niore than when cernuous, hanging 
down. 

Percurrcnl, (costa) running through the whole length of the leaf. 

Perichactium, the involucre or whorl of bracts around the female 
flower and thus also around the base of the seta or sessile 
capsule. 

Perigonium , the whorl of bracts around the male or antheridial 
Hower. 

Peristome, the fringe of teeth, etc.. at the mouth of the capsule. 

Persistent, not easily nor early deciduous. 

Pinnate, with the branches more or less equidistant and arranged 
on both sides of the stem like a feather. 

Piliferous. bearing a hair-like prolongation. 

Plane, flat. 

Pleurocarpous, with the flowers more or less axillary and the 
fruit laterally borne. 

Plicate, folded longitudinally. 

Plumose, plume-like. 

Pluriscrlatc. arranged in several or many series, as of leaves on 
the stem. 

Polygamous, with the antheridia and archegonia variously dis- 
posed on the same plant. 

Porosc, pierced with small holes or pores. 

Procumbent, trailing along on the ground. 

Proliferous, bearing abnormal shoots, often from the flower 
cluster, 

Prosoichymatous, composed of narrow cells whose ends dove- 
tail past each other, as opposed to the square-ended paren- 
chymatous cells. 

Protoncma, the green filamentous phase of the gametophyte which 
is derived directly from the germination of the spore, and 
sometimes persisting. 
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Pseudo podium, in Sphagnum the false seta bearing the capsule; 

in Aulacomnium, etc., a leafless seta-like branch bearing 

gemmx. 
Punctate, marked with dots. 
Pyriform, pear-shaped. 
Quadrate, square. 
Radicles, rootlets or rhizoids growing out from the base of the 

stem. 
Radiculosc. covered with radicles. 
Ramose, branching. 
Ramulose, bearing smaller branchlets. 
Pepand. undulately or wavy -margined. 
Reticulate, in the form of a net-work. 

Retort Cells, cuticular cells of Sphagnum having an outward- 
curved apex. 
Rctusc, with the obtuse apex slightly indented. 
Revolute, rolled backward from the margin. 
Rei'oluble, curling off, as does the annulus of many mosses. 
Rhomboid, diamond -shaped. 
Rostellate, short -beaked. 
Rostrate, with a more or less long beak. 
Rugose, wrinkled. 
Rupestral, inhabiting rocks. 
Scabrous, rough. 

S carious, thin, dry, membraneous, but not green. 
Secund, turned to one side. 

Segments, the main divisions of the inner peristome. 
Serrate, with forward-projecting teeth. 
Serrulate, minutely serrate. 
Sessile, not stalked. 

Seta, the stalk or pedicel bearing the capsule. 
Setaceous, bristle-like. 
Sheathing, applied to perichtetial leaves which wrap around the 

seta or ordinary leaves wrapping around the stem. 
Siiiislrorse. twisted to the left, as is the case with the threads of 

the rather-rare "left-handed" screw or bolt. Ry some 

authors used in the opposite sense. 
Siuuose. wavy. 
Spalulatc, spatula-like, bluntly and narrowly obovate and quite 

attenuate downwards. 
Spinulose. furnished with small spines. 
Sporangium, usually sjnonymous with capsule. 
Sporophylc, the spore-hearing generation of the moss arising 

from the fertilization of the archegonium and known also 

as the sporogonium, — usually consisting of foot. seta, and 

capsule. 
Squarrosc. spreading abruptly and widely. 
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Squorrulose, a lesser degree of squarrose. 
Stegocarpous, with the capsule operculate. 
Stipitate, mounted on a short stalk. 

Stoloniferoits, bearing slender, creeping and usually minutely- 
leaved secondary stems or branches. 
Stomaia, breathing pores, or openings, in the epidermis. 
Stomatose, bearing stoniata. 

Striate, marked with fine longitudinal lines or ridges. 
Striolate, beiitg very finely striate. 
Strumose. furnished with a struma or unsymmetrical swelling at 

the base of the capsule, goitre-like. 
Sub-, as a prefix commonly used to denote the idea of somewhat 

or slightly. 
Suhuiate, awl-like. 
Sulcate, longitudinally grooved, 
Synoicotis, with the antheridia and archegonia mixed together in 

the same flower. 
Terete, cylindrical or tapering. 
Terrestrial, growing on earth. 
Tessellate, checkered, 

Tomentose, covered with soft matted hairs or tomentum. 
Trabeculae, the more or less projecting plates on the inner side 

of the peristome-teeth. 
Trabeculate, furnished with trabecule. 

TruHcate, with the apical portion more or less squarely cut off. 
Tubutose, tube-like. 
Tumid, swollen, turgid. 
Turbinate, top-shaped. 
Turgid, more or less rigidly swollen as from internal pressure, 

tumid. 
Umbonate, with a slight projection in the center like the boss of 

a shield. 
Uncinate, hook-shaped. 
Unilateral, one-sided. 
Unislratose, (cells) in one layer. 

Urceolate, urn-like, contracted at or below the mouth. 
Utricles, applied to the large hyaline cells of the leaves of 

Sphagnum. 
Vaginate, surrounded by a sheath. 
Vaginule, a small sheath, the modified remains of the lower part 

of the archegonium surrounding the base of the seta. 
Ventral, the surface of the leaf facing the stem, as ordinarily 

situated. 
Ventricose. bulging on one side. 
Verntieiilar, worm -shaped. 
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Verrucose, minutely warty. 

Verticil, a whorl. 

Verticillate, whorled. 

Vesiculate, more or less bladdery, like inflated air-spaces, 

lar. 
Villous, covered with long, soft hairs. 
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ers referring to Plates are enclosed in parentheses) 
I^ 129. Anacamptodon Brid., 235. 

Jaea 130 splachnoides [FroelJ Brid., 236, 

1 ^Spruce) C. M., 129. (33). 

Andreaeaceae, 46. 



Mitt., 286. 
cuspidalum [L.] Lindb., 286, 
(40). 
AmpfaidiiuD (N'ees) Schimp., 114. 
iapponicum (Hedw.) Schimp.. 
HllS. 



„^-- (Bryol. Eur.) 

Schimp., lis. 
Amthoridium Schimp., 114. 
AmDlyBteEiella Loeske. 272. 

i" "/(SkeSs. C,„b., '"""•■"•I'- -•«*«*' I-i"*,. -.. 

273. Anomodon Hook, and Tayl.. 240. 
confervoidci Loeske, 273. apicvilatiis Bryol, Eur.. 243, (34). 

■ " - (SuU. and Lesq.) attenuatus (Sclireb.) Hueb., 245, 



Andreaealea, 2, 3. 4, 11, 46. 
Andreaea [Ehrh.] Hedvr.. 46. 

pelrophila Ehrh,. 46, 

rothii Web. and Mohr. 46. 

rupestris Hedw.. 46, 

rufeslris Roth, 46. 
Anictangium ciliatum Hedw., 202, 

Iapponicum Hedw.. 115, 
Anodontium prorepcns Brid.. 116, 



Nichols, 273, 
AmblyBtcKiiun Bryol, Eur., 264, 
aduncum Lindb., 281, 
chrysophyllum DcNol,. 292, 
cordifoiium DeNot., 284. 
tugyrium Lindb,, 288, 
exatiHulatus DeNot.. 283. 
follax var. ipinifolium Limpr., 
278, 



(34), 
minor (Hedw.) pHem., 244, 

(34). 
obiusifolius Bryol, Eur.. 244. 
rostratus (Hedw.) Schimp., 246, 

(34). 
TCpens Fuern,, 228. 
trisHs Sull,, 241. 
viticulosus [L.] Hook and 

Tayl, 244. 
^hanorhegma Sull., 131, 

serratum (Hook, and Wils.) 

SuU., 132, (16), 
Arcbidiaccae, 48. 



fUkimm DeNot., 278. 
fluitans DeNot., 282. 
fiuvialite Bryol. Eur., 2 
hisf-iduhm Kindb.. 291, 
irriguum Bryol. Eur., 2. . . 

v^T. ipinifolium Schimp., 27S.^ ^.^. „ .^ ^„ 
juratzkanum Schimp. 268, (37). Archidium Bnd 48. 
kneiffii Bryo!, Eur., 282, oh.oense Schimp., 48, 

kochii Bryol, Eur., 270, (38). Arrhenopterum helerosiUhu. 

UscuHi Jaeg., 280, Hedw., 169, 

minutissimam Jaeg^ 273. Astomum Hampe, 89, 

ochraceum Lindb,, 289. crispum (Hedw.) Hampe, 90. 

orthocladon (Beauv.) Jaeg,, 267, nitidulum Bryol. Eur., 90. 



(37). 

fSe Veeaiiv^^'Mitt 269 ^'"-OFhUum ciliare Lindb., 164. 
radicale [Beau\.| Mitt,, ioy, ru.,ft£rfn(um T.inrtl, . lAi 



i Bryol. Eur., 90. 



(38) 
riparium [L.l Bryol, Eur., 271, 

(38). 

var. flacctdum (L, and J.) 

R, and C, 272. (38). 
serpens [L,] Bryol, Eur.. 265, 

(37). 
slellatum Lindb., 293. 
varium (Hedw.) Lindb,, 266, 

(37). 



spidaltim Lindb.. 164, 
hornum Lindb,, 159, 
marginatum Lindb., 160, 
medium Lindb.. 163, 
ortkorhynchum Lindb., 160. 
rostralum Lindb,, 161, 
rugicum Lindb,, 165, 
Atrichum Beauv,. 186, 

anguslatum Bryol, Eur,, 189. 
undulatum Beauv.. '"" 



r. orthocladon Hiisn., 267, Aulacomniaceae. 168. 
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Aulacomniiun Schwaeg.. 169. 

lieterosiichum (Hedw.) Bryol. 

Ear., 169. (24). 
paluslre IL] Schwaeg., 170, 
(24). 
Barbula Hedw.. 97. 

acuminata Hedw.. 98. 
caespitosa Schwaeg., 96. 
convoluta, Hedw., 99. (13). 
fattax Hedw., 98. 
papulosa C. M.. 104. 
rubella Milt.. 97. 
tortuosa Web. and Mohr, 95. 
iinguiculata {Huds.] Hedw., 99, 
(13). 
Autraroiaceae, 172. 
Bartraoua Hedw., 173. 
foalana Sw., 178. 
erandiflora Schwaeg., 173. 
ilhyphylla [Hall.I Hedw., 175. 
ocieri Schwaeg., 173. 
pomiformis [L.] Hedw.. 174, 
(24). 

var. crispa (Sw.) Bryol. 
Eur,. 17S! 
Brachjrtheciaceae, 329. 
BrachTthecium Bryol. Eur.. 332. 
acuminatum (Hedw.) Kindb., 

334, (49), 

acutura (Mitt.) Sull., 338. 
campestre (Bruch) Bryo5. Eur, 

335. (49). 
cyrlophyllum Kindb., 333, (48). 
flagellare (Hedw.) N. Comb., 

344, (52). 

var. homomallum (Bryol, 

Eur.) N. Comb., 345, (52). 
flavescem Kindb., 340. 
flexicaule R. and C, 337. (50). 
lattum Bryol. Eur., 335. 
novae-a»gliae Jaeg and 

Sauerb., 352. 
_..ycladon [Brid.] 
plumosum Bryol. . .. 

var. homomallum Bryol. 

Eur., 345. 
popiileum (Hedw.) Bryol Eur., 

343. 
reflexum [Starke] Bryol. Eur., 

rivulare (Bruch) Bryol- Eur., 

340. (SI), 
riitabulum [L.l Bryol. Eur.. 339, 

(50). 
salebrosum [Hoffmann] Bryol. 

Eur, 336, (49). 
sUrkei [Brid,] Bryol, Eur, 341, 

(SI), 



velutinum [L.] BryoL Eur., 
342, (51). 
Bruchia Schwaeg., 50. 

flexuosa (Schwaeg.) C, M.. SO. 
suUivantil Aust., 50. 
Bryalea, 2, 3, 4, 5, 6, 7, 8, 11. 48. 
Bryaceae, 137. 
Brrbnia Kaurin, 352. 

graminicolor [Brid.l Grout, 

353, (S4). 
novBB-anglue (S. and L.) 
Grout, 352. 
Bryoxipbium Mitt., 78. 



affine Brid.) Lindb., ISO, (19). 
argenteum [L.] Hedw., 154, 

(20). 
bimum [Schreb.l Brid., 149, 

(19). 
cxSpiticium [L.] Hedw., 153, 

(20). 
capillare (L.) Hedw,, ISS, (20). 
cernuum [Homsch.I Bryol. 

Eur., 148, (18). 
ciliarc Grev., 164. 
cuspidatHtn Schimp., ISO. 
intermedium fLudw.] Brid., 

151. (19). 
oederi Gunn., 173. 
ontariense Kindb,. 156, 
pallescens [Schleich] Schwaeg., 

152. (19). 
pendulum Scbimp, 148. 
pseudotriquetrum [Hedw.] 

Schwaeg., 149, 
pulchellum Sull., 144. 
scoparium L„ 68. 
lurbinalum Drumm., 152. 
undulalHtii L., 187. 
vetttricosum Dicks., 149. 
viridulum L., 91. 
Buxbaumia Hall., Hedw.. 182. 
Buxbaumiaceae, 180. 
Buxbaumia aphylla L., Hedw., 183, 
(26), 
foHosa Web. 181. 
Calliergon (Sull.) Kindb., 284. 
eugyrium Kindb., 288. 
patuitre Kindb., 287. 
euspidatum Kindb., 286. 
cordifolium [Hedw.] Kindb., 

284, (40). 
giganteum (Schimp.) Kindb., 

285. 
stramineum [Dicks.] Kindb., 
285. 
Campylium (Sull.) Bryhn.. 263. 
chrysopliyllum (Brid.) Bryhn., 
292. (41), 
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hispiduluii) (Brid.) Milt., 291, 

(41). 
polyeamum (Schimp.) Bryhn., 

293. (42). 
radicate Grout, 269. 
stellatum [Schreb.] Unge and 
C. Jens-, 293, (42). 
Campylodonlium hypnoidts 

Schwaeg, 236. 
Catiiplyopus flexKOSus Sull., 73, 
CamptotiMCiiuii Bryol. Eur., 331. 
nitens [Schreb.J Schimp., 331. 
Cathartnaea Ehrh., Web. and 
Mohr, 186. 
plurilamellata N, Sp., 191. (27). 
papillo&a N. So., 190, (27). 
angusUU Brid., 189, (27). 
undulata [L.l Web. and Mohr., 

187. (26). 
var. allegheniensis N. Var., 

188, (M). 

var. minor Web. and Mohr, 
188. (27). 

CemtodoR Brid., 57. 

purpurasceni (Hedw.) N. 

Comb., S7, (6). 
puTpureus Brid., 57. 
Chrysohypnum chrysophyllvm 
Loeske, 292. 
hupidulum Roth., 291. 
poiygamum Loeske, 293. 
tttUaium Loeske, 293. 
Cirriphyllum Grout, 345. 

boseii (Schwaeg.) Grout, 346, 

(52). 
pilifenim (Schreb.) Grout, 346. 
Climaceae, 209. 

Climacium Web. and Mohr. 210. 
americaniun Brid., 2n. (31). 
var. kindbergii R. and C. 
212. 
dendroides IL.] Web. and 

Mohr, 211. 
kindbergii (R. and C.) Grout, 
212, (31). 
Conomitrium Montag., 86. 

hallionum Sull. and Lesq.. 87. 
ju^nuni Montag., 87. 
Ctenidium (Schimp.) Mitt., 294. 
moUuscum (Hedw.l Mitt., 294, 
(42), 
Cylindrothfciwn cladorhuiatu 

Schimp., 225. 
comprestum Bryol, Eur., 224. 
repens DeNot, 228. 
stductrix Sull., 226. 
Cynontodium certiuum Hedw., 148. 
Derauitodan Brid., 102. 

arenaceus Sull., 102, (13). 
ohiocniit Schimp., 102. 



DicrwielU Schimp., 60. 

crispa [Ehrh.] Schimp., 60. 
curvata (Hedw.) Schimp.. 60. 
lilzgeraldi R. and C. (6). 
heteromalla [Dill.] Schimp., 61. 
(7). 

var. Atseeratdi Grout, 60. 
rufescens [Dicks.] Schimp.. 62, 

varia (Hedw.) Schimp, 63, 
(7). 
Dicnmodontium Bryol. Eur., 72. 
longirostre IStarice ] Bryol. 

Eur., 72, (9). 
millspaughii E. C. Britt., 73. 
virginicum E. G. Britl., 73. 
DicbelymB Myrin. 208. 

capillaceum [Dill.] Bryol. Eur., 

208. 
paUeteent Suit, and Lesq., 208, 

(31). 
pallescens Bryol. Eur., 209. 
Dicranaceae, 49. 
Dicrannm Hedw., 66. 
ackulare Hedw., 112. 
bergeri Bland,. 67. 
drummondii C. M., 67. 
fiagellare Hedw.. 70, (8). 
fiilvum Hook., 71. (9), 
giaucum Hedw., 76. 
ft^ff r(j|«iiWu«i_ Hedw^, 61. 

ionfrifoliu 
(9). 

microcarpum Schrad. 113. 

montanum Hedw.. 69, (8). 

osmundxoides Sw., 85. 

polysetum Sw., Schwaeg., 67. 
, purpurofcetu Hedw., 57. 

Tugotum Brid.. 67. 

scoparium |L.] Hedw., 68, (8). 

subuletonim R. and C. 67. 

undulattim Efcrh., 67. 

viride (Sull.) Lindb., 71, (9). 
Didymodon Hedw., 96, 

artnaceas Kindb., 

cylindricus Bryol. Eur., 94. 

recurvirostre [Dicks.] N. 
Comb., 96. 

longirostris Starke, 72. 

rubellus Bryol. Eur.. 96. 
DiplvKium [Ehrh.] Mohr, 181. 

foliosum Weber Mohr. 181, 
(25). 
Discelium Brid., 126. 

incarnata (Schwaeg.) N. 
Comb., 126. 

Httium Brid., 126. 
Diaceliaccae, 126. 
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(6). 

torHle [Schrad.] Brockm., 5S. 
(6). 

var. vaginaas Grout, 54. 
vaginans (Still) Hampe, 54, 
(5). 
DrepuiocUdus (C. M.) Roth. 280. 
exannulatns (Giienib.) Warnst., 

283. (40). 
fliiitans |L.| Warnst.. 282. 
kneiffii (Schimp.) Warnst., 282. 
nncitiaius (Hedw.) WamsL,281, 
Drummondia Hook.. 116. 

prorepcns Brid., N. Comb., 
116. (14). 
Elodium (SuU.) Warnst., 260. 
paliidosum (Siill.) Loeske, 261, 
(36). 

var. elodioides (R. and C.) 
Best, 262. 
Encalypuceae, 104. 
Encalypu Schreber. Hcdw., 105. 
ciliata Hedw., lOS. 
co.ilorla Lindb.. 106. 
streptocarpa Hedw., lOS, 106. 
Entodon C. M.. 224. 

cladorhi^ans (Hedw.) C. M-, 

225, (32). 
compressus C. M., 224. 
repem Grout, 228. 
sednctrix (Hedw.) C. M., 226, 
(33),. 

var. minor (Aiist.) Grout, 
227. 
sutlizanlii (C. M.) Lindb.. 224. 
Eatodontaceae, 222. 
Epbemeraceae, 127. 
Epbemerum Hampe, 127. 

cohxrans (Hedw.) Hampe, 128. 
crassinervium (Schwaeg.) C. 

M.. 128. 
pallidum Schimp.. 128. 
papillosum Auiit., 128. 

[Schreh.] Hampe, 127. 

an gust a turn Bryol. 



Enrhynchium Bryol. Eur.. 350. 
boicii, Jaeg., 346, 
gram'micolor Parts, 353. 
hiant Jaeg and Saner.. 349. 
fiHjerum Bryol. Eur., 346. 
pulchellum (Hedw.) N. Comb., 



Comb.. 351. (S3). 
rusciforme Milde. 348. 
strigosum Bryol. Eur., 350. 
var. robttitum Roell., 351. 
Builichia Brid., 78. 

norvrgica Muell., 78, 
Explanation of Plates. 375. 
FabTokskea Grout, 247. 

aiutini Grout, 248. 
Fabroniaceae, 233. 
Pabronia Raddi, 234. 
carol'miaiut Still., 234. 
ciiians Brid., 235. 
octoblepharis [Schl.l Schwaeg., 

23S; 
pKsiUa Schwaeg., 235. 
ravenelii Sull, 234. 
Fiaaidena Hedw,, 79. 

adiantoides |L.] H«dw., 84. 
bryoides (L.) Hedw.. 80, (10). 
--■-•—■- Wils,. 83, (It). 
( DeNot,, 83. 
Sull.. 83. (11). 



exieuus 
halJianit 
hyalin 



MitI 



. robustum (Roell) N. 



Hook, and Wils., 80. 
ineurvus Starke, Schwa«., 82. 

var. minutulus (Sull.) 

Aust., 82, (10). 
minutulus Sull.. 82. 
obtusifolius Wils., 81. (10). 
osmundioides [Sw.j Hedw., 85. 
sciuroides Hedw., 216. 
stib-basilaris Hedw., 8S. (12). 
Uxifolius [L.] Hedw.. 84, (11). 
Fiuidentaceac, 77. 
Fontiiulaceae, 203. 
FontinaliB L.. Hedw.. 203. 
albicans Weber, 202. 
antipyretica var. jfigantea 

SuU.. 204. 
biformis Suli., 205. 
capiUacea Hook, 209. 
capillacea Hedw., 208. 
dalecarlica Bryol Etir., 206. 

(30). 
delmarei R, and C. 206. 
gigantea Still.. 203. 
Juliana Savi., 87. 
lesciirii Sull., 207. 

var. gracilescens Sull, 205. 
novje-anglii Sidl. 207. (30). 
pcnnatau, 218. 
sulliv-antii Lindb.. 205. 
Ponstroemia Lindb.. 216. 

trichomitria (Hedw.) Lindb., 

217, (32). 
Pmuriacaae, 131. 
Fonaria Schreb., Hedw., 134. 
americana Lindb., 135. 
flavican& Rich.. 135. 
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hygromctrica [L., Siblh.] 
H«dw., 136, (17). 

muhlenbrrgii Hedw., 135. 
Genera, Analytical Key to the, 11. 
Georgiaceae, 1S3. 
Georgia Ehrh., 184. 

pellucida Rabenh., 184. 
Glossary, 355. 
Ctyphotmlriuni Brid., 107. 

nicurviim (SchwacE.) Brotb., 
107. 
Orinuniaceae, 106. 
GrimmU Ehrh. Hedn., 108. 

ambigua Bull., t09. 

apocarpa (L.] Hedw.. 109, (14). 

campetlrii Burck, 110, 

conferta Fnnck, 110. 

Uevigata (Brid.) Brid.. ItO. 

Icucophaea Grev., 110. 

obtusa Schwaeg., 109. 

olneyi Sull, IW. 

pennsylvanica Schwaeg., HO. 

pilifera Beauv., 110. 
Oymnostomiitn Hedw., 92. 

calcareuni Nees and Hornsch., 
92, (12). 

curvtroslre Hedw., 93. 

immersum Sull., 133. 

pennaium Hedw., 137. 

proreptHS Hedw., 1 16. 

trittteatum Hedw., 101. 
Haplocbdium (C. M.) C. M., 253. 

mkrophylitim (Sw.) Broth., 
255, (35). 

virginianum (Brid.) Broth., 
254, (35). 
Haplohymemam Doz. and Molk., 
241. 

triste (Cesati Kindb., 241, (34). 
Medwigiaceae, 201. 
Hedwifia Ehrh., Hedw., 201. 

albicans var. Uucophaea Limpr., 
203. 

ciliata Ehrh,, Bryol. Eur., 2(B, 
(30). 
var. leucopiijea Bryol. Eiir., 



1 (Brid.) Bryol. Eur., 220. 
eomptanata DeNot., 219. 
jamesii Schimp., 220. 
Homatotbeciclla (Card.) Broth., 
330. 
subcapillata (Hedw.) Broth., 
330. 
Homaiothecium subcapiliatum Sull, 



adiulum (Hedw.) Broih., 274, 
(39). 
HygroamblystcKinm Loeske, 275. 
fallax (Brid.) Broth.. 

var. spini folium Warn St., 

27a 

titicinum {L] Loeske. 278. 
fluvialile (Sw.) Loeske, 276, 

(39). 
irriguuni Loeske. 277. 
noterophilum (Sull.) Warnsl., 

276. 
lenax (Hedw.) N. Comb., 277, 

var. spinifoHum (Scbimp.) 

N, Comb.. 278. 
HjrgrobTpnnin Lindb., 287. ^ 

eiigyriiim (Bryol. Eur.) Broth., 

288. 

var. mackayi ( Schimp.) 

Broth., 289, (41). 
luridum (Hedw.) N. Comb., 287. 
mackayi Loeske, 289, 
ochraceum (Turn.) Broth., 289, 

(41). 



301, (+4). 
parte tinum Lindb., 302. 
proliferum Lindb.. 299. 
rugosum DeNot., 298. 
splendens (Hedw.) Bryol. Eur., 

299, (43). 
iquarrosum Bryol. Eur., 297. 
Iriguelrum B170I. Eur., 297. 
umbratum lEhrh.l Bryol. Eur., 

300. (44). 
Hvmenostylinm Brid., 92. 

curvirostre [Ehrh.] Lindb., 93, 
(12). 
Hypnaccae, 262. 
Hypnum L., Hedw., 302. 

acuininalum Beauv., 334. 

aculum Mitt,, 338. 

aduncum L., 281. 

var. kueiffii Schimp., 282. 

aibulum C. M.. 320, 

aUcghfnicnse C. M.. 221. 

arcuatum Lindb., 311. 

atlenuatum Schreb., 245, 

bcrgenense Aust,, 269. 

boscii Schwaeg.. 346. 

brevirosire Ehrh.. 301. 

bryoides L., 80. 

campestre Briicb, 335. 

earoUniauum C. M,, 327. 

cbrysopkyUHin Brid,, 292. 
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clavellatum Di!l.. 116. 
complanalum h., 219. 
conferva Schwaeg.. 273. 
conlervoides Brid., 273. 
cordifolium Hedw.. 284. 
eompresmm Schulti., 278. 
(rUta-caslrcnsis L., 304. 
Cttpressifonne Hook., 307. 

vaf. Alifonitc Brid,, 309. 
cufiressiformis L.. 309. 
canrifohum Hedw., 310. 
cuspidalum L., 286. 
cylmdrocarpum C. M., 31S. 
debile End.. 266. 
dccUvum Milt., 342. 
delicatulum I.., 258, 
dendroides L., 211. 
demissum var. raro/JnuiKHm 

L. and J„ 327. 
denticulaittm C, M.. 323. 
dcttt'iculalum L., 324. 
delicatulum L.. 259. 
deplanalum Sull., 318. 
depressum S, and L., 319. 
elegant Hook., 318. 
eugyrium Bryol. Eur., 288. 

var. mackayi Schimp., 289. 
eiannulatum Bryol. Eur., 283. 
flagellare Hedw.. 344. 
ferlite Sendt., 306. 
flexile Brid., 286, 
fluitans L.. 282. 
fluviatile Sw., 276. 
gracitc Bryol. Eur., 255. 

var. hncaslricme S. and L., 

254. 
gracileseens Beau v., 249. 
gramitticoloT Brid., 353. 
haldanianum Crev,, 312. 
hians Hedw., 349. 
hirtellum C. M,, 239, 
kispiduium Brid., 291. 
impoHens Hedw., 307, 
iuterruptttm Brid.. 301. 
irriguum Wils,, 277. 
julaceum L., 215. 
laxtpatulum L, and J., 315. 
laxifolium Brid.. 271. 
lescurii Sull,, 280. 
lindbergii Milt,, 311. 
luridum Hedw., 287. 
niocfrflj'i Breid.. 289. 
mcdntm Dicks., 249, 
micans Sw.. 320. 
mtVotw Wils., 328. 
mit%atissimum S. and L., 273. 
miautulum Hedw.. 2S7. 
mof{iui-uin Hedw., 294. 
muehlenbeckii Schimp,, 322. 



iiiuttVuni Sw.. 302. 
nervosum C. M., 251. 
nitens Schreb., 331. 
nitidulttm Web. and Mohr. 319. 
novoe-angliae S. and L., 352. 
ochraceum Turn, 289. 
orthocladon Beauv,, 267. 
oxycladon Brid,, 335. 
paludosum Sull,. 261. 
palustre Huds,. 287. 
parieiinum L.. 302. 
patenliae Lindb,. 311. 
piliferum Schreb,, 346. 
plumosum Sw., 344, 
populeum Hedw,, 343. 
/>o/y|a.n«m Wils,, 293, 
praelongum C, M., 349. 
pralensc Koch., 312, 
pukhellum Hedw., 350. 

var, nitidttlum L, and J,, 319. 
pulchrmn Hook., 312. 
radicale Beaitv., 269. 
recognilum Hedw,. 259. 
recurvans Schwxg,, 314. 
reflexum Starke, 341, 
repHlis Rich., 305. 
riparioides Hedw., 348. 
riparium L., 271. 
rivulare Bruch. 340, 
rofseanum Hantpe, 323. 
rugelii C. M,, 243. 
rugosum Ehrh,, 298. 
rusciformc Neck,. 348. 
ratabulum L., 339, 
satebrosittn Hoffm., 336. 
schreberi Willd., Schwaeg., 302, 

(44), 
scilum Beauv,, 252. 
sciuTtoides L.. 216. 
serpens L., 265. 
serrulalum Hedw., 354. 
silvaticum Huds,, 323. 
splendens Hedw., 299. 
squarrosum L., 296. 
starkei Brid., 341. 
tiellalum Schreb,, 293. 
sirigosum Drummond 351. 
sirigosum HolTm,, 350. 
sublcnue James, 341. 
sullivanliae Schimp., 323, 
Stttlivantii Spruce, 353. 
lomariscinum S. and L., 258, 
laxifolium L., 84. 
lenax Hedw., 277. 
triquelrum L., 297. 
lurfaceum Lindb,, 320. 
umbratum Ehrh., 300. 
uneinalum Hedw., 281, 
velulinum L., 342, 
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tvahUnbergii \Vicb. and Mobr, 
146. 
Iioptcrrgilun Milt.. 316. 

deplanatiun (Sull.) Milt. 318. 
elegans |Hook.| Lindb., 318. 
geophilum (Aust.) J»g.. 317. 
micans (Sw.) E. G. Britt., 320. 
tnucllcrianum (Schimp.) Lindb., 

pratens'c Liiidb,. 312- 

pulehcllum var. nilidulitm 
(Wahl) Broth., 319. 

lurfaccum (Lindb.) Lindb.. 320, 
(47). 
Isothtcivm eUgans Brid., 318. 
Key, Analytical, to the Genera, 11. 
Leersia citiota Hiedw., 105. 

laciniala Hedw., lOS. 
Loptobryum (Schimp.) Wils., 138. 

pyriforme L Wils.. 139, (17). 
Leptodon Mohr, 216- 

trichomitrius Mohr, 217, 
LeploirUhum vaginant Schimp,, 54. 
Lescuraea rigidula Kindb., 251. 
Leskeaceae, 236. 
L«»kea Hedw., 237, 248. 

acuminata Hedw.. 334. 

adnata Rich.. 328. 

apiculala Schimp.. 243. 

atprelia Bryol. Eiir, 239. 

attenuata Hedw.. 245. 

a>i.t(ttu Sull., 248. 

cylitidrica Brid., 233. 

dendroides Hedw., 211. 

dtnlkulata Sull. 223. 

Sjadlescens Hedw., 249. 



obsctira Hedw., 249. 

obscuro L. and J.. 250. 

polyantha Hedw.. 232. 

polycorpa Ehrh.. 249. 

polycarfa Ehrh., Hedw., 249. 

recurvans Rich., 314. 

rostrata Hedw., 246. 

striatelia Brid- 322. 

Iristis Cesat.. 241. 

varia Hedw., 266. 
Leskeella (Limpr.) Loeske, 251. 

nervosa [Brid.l Loeske, 251. 
Leiicobrraceae, 75. 
Leucobryum Hampe. 7S. 

albidum (Brid.! Lindb., 77. 

glaucum [L.] Schimp., ?6, (10). 

mtniu- Hampe, 77. 
Ifcucodon SchwxR., 214- 

brachypus Brid.. 214, (31). 



julaceus (LJ Sull.. 215, (32). 
sciuroides [L-] Schwaeg., 216. 
Lencodontaceae, 213. 
Linmobium ochrateum Bryol. Eur., 

289. 
Lindbei^ Kindb.. 247. 

austim (Sull.) Broth., 24S. 
UecBcaceae, 171. 
Heeaea Hedw., 171. 
longiscia Hedw.. 171. 
triquetra [L.J Aongst., 171. 
trislicha (Funck) Bryol. Eur.. 

171. 
Micromitriuiii Angst., 127. 
Hniaceac. 157. 

Hniobi^uni (Schimp.) Limpr., 145. 
albicans Ljmpr.. 146. 
wahlenbergii (Web. and Mohr) 

a. Comb., 140, (18). 
Hninm L.. Hedw., 158. 

aSne Bland., Schwaeg., 164 

var, ciliare (Grev.) C. M., 

164, (22), 

var. nigicum (Laurar) 

Bryol. Eur., 165, (22). 
bimum Brid, 149. 
capillare L., 1S5. 
cinclidioides (BIytt) Hueb., 168, 

(23). 
cuspidalum L, Hedw., 162, 

(21). 
fontanuin L, 178. 
hornunt L., Hedw., 159. 
inlfrmedium Ltidw.. 151. 
lycopodioides (Hook.) 

Schwaeg., 159. 
margtHalum Beau v., 160. 
medium Bryol. Eur.. 163, (21). 
orthorhynchum (Brid) BryoL 

Eur., 160. 
palustre L., 170. 
pseudolycopodioides C. M. and 

Kindb.. 159. 
Purpureum L.. 57. 
punctatum [L.I Hedw., 166, 

(23). 

var. etatum Schimp., 167, 

(23). 
Toslralum Schrad.. Schwaeg.. 

161. L L L I, 

serratum Schrad.. Schwaeg,. 

160, (21). 
spimilosum Bryol. Eur.. 161. 
stellare [Reich.] Hedw., 166, (22). 
tytvaticum Lindb.. 162. 
Mosses, Peat, 23. 
Mosses. True. 4?. 
HjrurelU Rroyl. Eur.. 240. 
carcyana Sull. 240. 
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gracilis (VVcinm.) Undb.. 240. 
Nanomitrium Lindb.. 127, 
Meckeraceu, 217. 
Mcckera Pledw.. 218. 

cladvrliisans Hedw.. 225, 

complanata [L.) Hiieb.. 219. 

pennata [L,j Hedw,, 2!8. 

tirduclrix Hedw., 226. 

i/rlaclinoidct Schwaeg., 236. 

viticulosa var. minor Hedw., 
244. 



julianus Brid., 87. 
hatlianus (S. and L.) Jaeg. and 
Sauerb., 87. 
Oncophonu Brid.. 65. 
wahlenb- *■ - ■ ■ 
OceoweisU, 
Orthotrichaceae. 113. 
Onhotrichum Hedw., 117. 

braiinii Bn'ol Eur.. 119, (15). 
canodetise Sull., 120. 
citrinHtn Aust., 121. 
rlaveiiatum Hook., 116. 
crispum Hedw., 124. 
cupiilatmn (Hoffm.l Schwaeg., 
117. 

var. portcri Vent., 118. 
var. minus SiiU., 119. 
leiocarpum Bryol. Etir, 117. 
lescurii Aust., 119, (IS). 
ohioense SiiH.. 120, (IS). 

var. citrinum (Ai.st.) L, 
and /.. 121. 
olitiisifoluLTn Sclirad.. Schwaeg.. 

118. 
porteri Aiisr., 118. 
piisillura Mitt., 117. 
iichimperi Hamm,, 121. 
sordidum Sull.. 118, 
.''IraTigiilatiim Schwaeg,. 1 19, 
(14). 
Tnchiun 
WarnL... _ ... 
riparioides [Hedw.] N. &>mb. 

348, (S3). 
hians (Hedw.) N. Comb. 349. 
(53). 
Peat Mosses. 23. 
Phucum tL.| Hedw.. 100. 
acaulon L.. 100. 
coliaerani Hedw.. 128. 
crassinen-inum Schwaeg.. 128. 
cuspidatiim [Schreb-I Hedw., 



100. 



, 133. 



rufcsccns Kindb.. 130. 
sirangiilalum Kindb., 133. 
Philonotis Brid., 176. 

c.ilcarea (Bryol. Eur.) Schimp.. 

177. (25). 
fontana [L.) Brid.. 178, (2S). 

var. falcaia Brid., 179. 
iiwniiica Sull., 176. 
ihlcnberjpi (Schwaeg.) Brid., 



176, 



13(1. 



bergii 

'. (24: 



Physcomltrium (Brid.) Fuern., 132. 

imniersum Sull. 133, (16). 

turbinatum (Rich.) C. M-. 133. 
(16). 
Plagiopus Brid.. 173. 

cederi [Gunn.] Limpr, 173. 
Plagiothecium Bryol. Eur.. 321. 

deuticulatiim [L.] Bryol. Eur., 
324, (48). 

elegatis Sull., 318. 

geophiluni Grout, 319. 

iniifhUnbcckii Bryol. Eur.. 322. 

mucllerianum Schimp., 317. 

roeseanum (Hampe) Bryol. 
Euro., 323. 

striatelliim (Brid.) Lindb.. 322, 
(47). 

sylvatioura |H.ids.) Bryol. Eur,, 
323, (47), 

Inrfoceum Liudb.. 320. 
Plates, Explanation of. 375. 
Platrgyrium Bryol. Eur,. 227, 

repens [Brid.] Bryol. Eur.. 228, 
(33). 
Pleuridiuin Brid.. 52. 

altermfolivm Brid., S3. 

sitbulatiim (Hedw.l Lindb.. 52. 
Pogoiutum Beauv.. 192. 

bracbyphylltim [Rich.] 

Schwaeg., 192. 

bres'icaute Beauv., 193, 

nortegicum [Hedw.] Beauv., 
192. 

pennsylvanicum (Hedw.) Paris 
193. (28), 

d-BM.' E. G. Brilt.. 193. 

urnigenun JL.] Be.iuv.. 192. 
Pohlia Hedw., 140. 

anniiliua Lindb., 145. 

frudo Lindb., 141. 

dongala Hedw., 141. 

,<«lons Lindb.. 142, 

/•mligera Lindb.. 145. 
Polytricbacca«, 185. 
Polytrichum Dill.. Hedw.. 194. 
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alpestre Hoppe, Schwaeg., 198, 

(29). 
angiislalum Schwaeg., 189. 
commune L., Hedw,, 199, (29). 
var. uliginosum Hiieb., 200. 
juniperiniini Willd., Hedw., 197, 

(29). 
ohioense R. and C, 195, (28). 
pcnnsylvanicum Hedw., 193. 
piliferum Schreb., Hedw., 196, 

(28). 
strielum Banks, Menz., 198. 
Porotrichum Brid-, 221. 
Pottia Ehrh., Fuern.. 101. 

tnincata [Hedw.] Fuern, 101, 

(13). 
Irutiratula Lindb., 101. 
I'lrmgoniiiiii repent Schwaeg., 228. 

oc table fharls Schl., 235. 
Pterygynsndntm Hedw.. 232. 
apiculatum Brid., 349. 
filiforme |Timm.] Hedw., 233. 
Iiirtcllum Hedw., 239. 
inlriratum Hedw., 230. 
julaceum Hedw., 215. 
subcapillalum Hedw., 330. 
Irichomilrium Hedw., 217. 
Ptilium (Sull.) DeNot.. 303. 

is [L.] DeNot., 



PIvchomitrium Ftiern., 107. 

mnirvum Sull., 107. 
Pytaisia Bryol. Eur.. 229. 

dcHlkttlata Sull., 231. 



intricata Bryol. Eii 



, 230. 



r Bryi 
... , (Hedw.) R. and C, 
230, (33). 
polyaniha ISohreb.] Bryol. 

Eur.. 232. 
sdiimperi Card.. 230, (33). 
snhden lieu lata Bryol. Eur., 231. 
velutim Bryol. Eur., 230. 
FylaisicUa Kindb., 229. 
intricata Grout, 230. 
velutina Kindb., 230. 
Rauia Aust., 252. 

scita (Beaiiv.) Aust., 252. (3S). 

RhabdoweisU Bryol. Eur., 50, 64. 

denticulata (Brid.) Bryol. Eur., 

65. 
fugax (Hedw.) Bryol. Eur., 64, 
(7). 
Rhacoinitrium Brid., 111. 

aeicutare [L.) Brid., 112, (14). 
ericoides (Schwieg.) N. Comb., 
113. 



sudetieum Bryol. Eur- 112, 
Rhaphidottegium (Bryol. Enr.) 
DeNot.. 326. 
adnatuni (Rich.) Bryol. Eur., 



fytindtKarpum Jaeg., 31] 
delicolulum Paris. 315. 



iiiicrocarpum Jaeg., 328. 

novae -oesareie (Aust.) R. and 

C, 328, (48). 
recurvani Jaeg., 314. 
Rhodobrjum (Schimp.) Hampe, 
138. 156. 
ontariense Kindb.) Paris, 156. 

(20). 
roscum L. and J.. 1S6. 
roseuni (Weisl Schim 
RhyncboBtegium Bryol. 1 
dclU-atulum James 315. 
drfilainJtum Sdiimp^ 318. 
gcopliiluin Aust, 319. 
wi't-ac-catsareae Angst., 328. 
rnsdiormc Bryol. Eur., 348. 
serrulatum (Hedw.) Jaeg., 354, 
(54). 
Rhytidiadelphus (Lindb.) Wanist., 
295, (43). 
sqiiarrosns (L.] Wamst., 296. 
triqnetrus |L.] Wanist.. 297. 
Rhjrtidium (Sull.) Kindb., 297. 

rugostim (Ehrh.) Kindb.. 298. 
SchiBtostegaceae, 137. 
SchistOBtega Mohr. 137. 
osinundacea Mohr, 137. 
pcnnata [ Hedw. J Hook, and 
Tayl., 137. 
SchwctschkeopEis Broth., 223. 
denticulata (Sull.) Broth.. 223, 
(32). 
Sciaromiuin Mitt.. 279. 

lescurii (Sull.) Broth., 280, 
(39). 
Sdigeria Bryol. Eur., 58. 

rccitrvaU (Hedw.) Bn*ol. Eur., 

S9. 
calcarea [Dicks.) Bryol. Eur, 

59. 
setacca (Wult.) Lindb., 59. 
Senutophyllaceae, 326. 
ScinatopliyllHiH adnatum E. G. 
Britt., 328. 
caroVm'mHum E. G. Brilt., 327. 
delicatiitum E. G.. Britt., 315. 
iiiiVoHj Braithw., 320. 
recurvans E. G. Britt., 314. 
E. G. Britt., 315. 
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SphaeranKium Schimp, 129. 

muticiim (Schreb.) Schimp., 

130. 
triquctrum Schimp., 129. 
Spbagnaceae, 23. 
Splupialea, 2, 4, 6. 8, 1), 23. 
Spbagnum Dill., Hedw.. 23. 

actttifolium Ehrh. Russ. and 
Wlarnst, 38. 

var. quinquefariuin Lindb., 
36. 

var. lubnitens Dixon, 37. 
var. viride Warnst., 39. 
var. gracile Rii^s., 3S. 
affiiie R. and C, 26, (1). 

forma sqiiarrosiila WarnsL, 
27. 
amblyfhyllum Rhss., 33. 

var. parvifolinm Warnst., 
34. 
anfvslifolium Jens,, 34. 
apuulaluin Lindb., 33. 
auriculatum Aongst., 40. 
" auriculawm Schimp., 40. (4). 
auilini Sull., 25. 

var. glaucum i. squanosu- 
lum Roell, 25. 
brcjfi folium Roell, 34. 
capillitoliiim [Ehrh-I Hedw.. 38. 
var. viride (Warnst.) N. 
Comb.. 39. (4). 
compacluiii Brid., 30. 
compactiim [Roth. J SthwKg., 

30, (2). 
contortiim Sclinlt7., 39. 
var. gracile Roell, 44. 
var, hium Roel!, 43. 
cratiisctum Brid., 31. 
fymbitolium Ehrh., 28. 

var. comffoclum Riiss.. 30. 
var. squarrosultiiii Nees 
and Hornsch., 29. 
var. virrscciu t. brarhyelada 
Schlp., 29. 
limbriatum Wils., 35, (3). 
gravctii Russ.. 40. 
imbrlcatum (Hornsch.) Russ., 
25, (1). 

var. affine Warnst.. 26. 
var. siiblave Warnst,. 25. 
iulerinedium Hoffm., 33. 
inundatiim (Rus.s.) Warnst., 43, 
var. auriculatum (Warnst.) 
Both, 43, (S). 
MopfjyKuHi Rnss.. 40. 
lartcinum Spruce, 39. 
latifolium Hedw., 28, (!)■ , 
var. brachycladum (Schlp.) 
N. Comb,, 29. 
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var. squarrosulum (N. and 

H.) N. Comb., 29, 
medium Limpr, 30, (2). 
palustrc I.. 28. 
parvifolium (Sendt.) Warnst., 

34. (3). 
platjyhyllum (Sull.) Warnst., 

pUimiilo.?iim Roell. Warnst.. 37, 

(4). 

var. viride Warnst., 38. 
porosuiii Lindb., 32. 
pungens Roth, 44, (5). 
quinquefariiim (Lindb.) 

Warnst.. 36, (3). 
rtcur\'um Beauv., 33, (2). 

var. amblyphyllum (Rnss.) 

Warnst., 33. 

var. parvifolium Warnst., 

34. ,, 

squarrosiim Pers. Schwaeg., 31, 

var. lerei Schimp., 32. 
subnitais RuSs. and Warnst., 

var. viride Warns!.. 38, 
subsecnndum Nees, 42, (5). 

var, coHlortunt Hiieb., 39. 

var. iiitermediunt WSrnst., 

40. 
subulaliiiii Briich. 35. 
teres (Schimp.) .\ongst., 32. 

var sqiiarrosum Warns!., 

31. 

var subsquarrosum 

Warns!.. 32. 

var. subteres Lindb., 32, 

warns^torfii Russ.. 35. 



(3)'. 

SpUcbnaceu, 125. 
SpUcbnum L., Hedw.. 125. 

ampiillaceum L., Hedw., 126. 
SporUdera, 49. 
Stercodon Brid., Mitt. 304. 
admtum Mitt.. 274. 
arcuatus (Undb.) Lmdb., 311, 

(46). 
criita-castrcnsis Milt., 304. 
cnpressiformis L. Lindb.. 309. 
var. filiformis (Brid.) N. 
Comb., 309. (46). 
curvifolius (Hedw.) Mit!., 310, 

(46). 
delicatukis (James) Broth., 

315 
fertilis '(Sendt.) Lindb., 306, 

(45). 
filkmus Mitt., 278. 
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haldanianus (Grev.) Lindb.. 

312. (46). 
hispidului Milt.. 291. 
imponeiis (Hedw.) l.indb., 307. 

(45). 
nemorosus (Koch) Lindb., 304. 
pratensis (Koch) Warnst., 312. 
reciirvans IRJch.1 Broth., 314, 

(47). 
reptilis {Rich.] Mitt.. 305. (45). 
rifarium Mitt., 271. 
tchrcbcn Mitt.. 302. 
lemiirostris (Br. and Schimp.) 

Broth.. 31S, (47). 
lurfaccus Mitt.. 320. 
■Jariut Mitt.. 266. 
Svstfgium crispum Scliimp., 90. 
nitidulum Jaeg.. 90. 
suUh-anin Jaeg., 90. 
Tetnphii Hedw.. 184. 

pelhicida [L.] Hedw.. 184, (26). 
Ttumnium Bryol. Eur., 221. 

alleghcnicnw (C. M.) Bryol. 

Eiir., 221, (32). 
Thelia Sull.. 238. 

asprella Siill.. 239. (34). 
liirtella (Hedw.) Lindb.. 239, 

(34). 
lesciirii Sull.. 240. 
Thutdiutn Bryol, Eur.. 256. 

abietiniim (LI Bryol. Eur., 

257. 
ddkatttbim Bryol. Eur., 2S9. 
delicatiilum [L] Milt., 258, 

(36). 
ehdioidci R. and C. 262. 
eraciii.' var. lancaslricttsc Card., 

254. 
laj-ifolium Macoun. 341. 
tttkropliyllum Best, 255. 
miniitulmn [Hedw.] Bryol. 

Eur., 257. (35). 
paludotum Jaeg. and Sauerb.. 

261. 
phiiiberii Limpr., 256. 
pygnixum fSull.) Bri'ol. Eur., 

257. 
recognitum [ Hedw. ) Lindb., 

259, (36). 
scilum Aiist., 252. 
virgininmim Lindb., 254. 
Timmia Hedw., Hedw., 180, 
cuentlata Rich.. 180, (25). 
mcgapoHiana Am. Aiith.. 180. 
TortelU (C. M.) Limpr.. 95. 

hiimilis (Hedw.) N. Comb., 95. 

(13). 
tortuo^a (L.I Limpr.. 95. 
Tortulacea, 88. 



Tortula Hedw.. 103. 

cacspiiosa Hook, and Grev., 96. 

muralis [L.] Hedw.. 104. 
papillosa Wils.. Spring.. 104. 
plintbobia (Sull.) Broth.. 104, 
porteri (James and Aust.) 

Broth.. 104. 
niralis [L.I Bryol. Eur, 104. 
lortuosa Ehrh.. 95. 
Trematodon Richard. 51. 

ambieims (Hedw. I Homsch., 

51. 
longicollts Richard, 52. 
Tricbonomum Hedw.. 94. 

cylindricum ( Briich ) C. M., 

94, (12). 
ericoides Schwaeg., 113, 
microearpHtn Hedw.. 112. 
tcnuirostre Lindb., 94. 
raginans Suit.. 54. 
True Mosses, 48. 
Utota Mohr, 114. 121. 

aniericana ( Beauv.l Limpr.. 

122. (15). 
crispa (L.) Brid.. 124. (16). 

var. minus (Schwaeg.) N. 

Comb.. 124. 
critpula Bruch.. 124. 
hHlchinsiae Hamm.. 122. 
liidwieii (Brid.) Schwaeg.. 123, 

(15). 
ulophvlh Broth.. 124. 
ti'ehfra Ithrli.. 181. 
Web«ra Hedw., 140. 

albicans Schimp.. 146. 
annotina [L.! Schwaeg-. 145. 
elongata [Hedw.] Schwaeg., 

141. 
criida [L] Schwaeg., 141. 
intermedia Schwaeg.. ISI. 
lescuriana (Sul!) Jaeg., 144. 

(18). 
nutans (Schreb. Hedw.. 142. 

(17). 
var. tricUiata N, Var.. 143, (18). 
pyriformis Hedw,. 139, 
proligera (Lindb.) Kindb.. 145. 
si'tsilis Lindb.. 181. 
Weiaia Hedw.. 88. 91, 
coarclala Lindb., 123. 
crispa Mitt., 90, 
cun-irostris Muell.. 93, 
fugax Hedw,, 64, 
incarnala Schwaeg.. 126, 
rccun-irostra Hedw,. 97, 
viridula [I.-I Hedw,. 91. (12). 
Zygodott Autk, 114. 

lapponii-ifs Bryol, Eur.. 115. 
mouscolii Brjol. Eur.. 115. 
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PLATES 

Explanation of Method of Lettering. 

To facilitate reference and comparison of the various plates 
a series of letters and figures has been used which applies iini- 
fomily to all of the plates alike. 



(I, Apex 




1. 


Stem-leaf 


an, Annulus 




2, 


Branch-leaf 


B, Branch 




3, 


Perichjetial leaf 


b. Base 




4, 


Paraphyllia 


be. Basal median 




5, 


Seta 


c. Central or median 




6, 


Capsule 


cr. Cross-section 




7, 


Calyptra 


ci. Cilia 




8, 


Peristome 


li, Dorsal 








g, Gemmae 








Im, Lower margin 








III, Margin. 








0, Lid or operculum 








P, Habit sketch of plant 


oro 


a 




portion of a plan 








sp. Spores 








S, Stem 








s, Peristome-segments 








1, Teeth 








upm, Upper margin 








V, Ventral 








The various letters and figures 


are used in combination a 


lows : Id, apex of stem- 


leaf; 


ibc, median basal portion of 


leaf; 2bc, median basal 


portion of branch-leaf; 2ad, dorsal 


of apex of branch-leaf ; 


3uf« 


, upper margin of perichsetial 
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ISfmaonum wANNaronni vM.iVWESCCrM Sphaonum outrMUirAmuM 
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DiCIUNELL* HCTEnoMALLA 



DiCRANCUA nUPESCCNS 



,is 




DlCRANCLm v*tn* 



RmA«POWCI>I* fUQAX 



ruoAx gU. 
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DiCRAMUM MCni 



I^ICmWUM MOWTANUM [ PICmNUM fLOCELlAHC 'fT | 
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Bariula unouiculata '"' 



ToRTELUk HUMIUS 




'Q"?^ 



3ARBULA COMVOLUT* I POTTIA TRUNCATA DESMATODOM AKNACIOUS 
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Pkvcomithiuiii IMMCWUM 
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WCKNA NUTANS 
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Climacium kindberoii 
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THKUA HIRTtLLA 




THCUA as PR ELLA 






Haplohvmenium tristc 



Anomooon attcnuatus 




ANOMODON APICULATUS ANOMODON MINON ANOMOOON troSTRATUS 
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A*), 



■\ 



AimrsTCaiuM •kri'cns 



I 
I 



^■ 






AMaLvmaiuM . 

I ORTHOCLADON ' 

V 
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AMBLVCnaiUM JUM-niUNUM 






Aiwat-vTCOiuM v*wiuM 



rua 
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